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T:.. Society's ambition is to make itself a real force 
in advancing geographical knowledge, and in 
disseminating information on the geography, 
resources and people of Canada. In short, its aim is 
to make Canada better known to Canadians and to 
the rest of the world 

As one of its major activities in carrying out its 
purpose, the Society publishes a monthly magazine, 
the Canadian Geographical Journal, which is 
devoted to every phase of geography —historical, 
physical and economic first of Canada, then of the 
British Empire and of the other parts of the world in 
which Canada has special interest. It is the intention 
to publish articles in this magazine that will be 


popular in character, easily read, well illustrated 
and educational to the young, as well as informative 
to the adult. 

The Canadian Geographical Journal will be sent 
to each member of the Society in good standing 
Membership in the Society is open to any one 
interested in geographical matters. The annual fee 
for membership is three dollars in Canada. 

The Society has no political or other sectional 
associations, and is responsible only to its members. 
All money received is used in producing the Cana- 
dian Geographical Journal and in carrying on such 
other activities for the advancement of geographical 
knowledge as funds of the Society may permit. 
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Primitive methods of transportation are always of great interest and importance; the fundamental principles 
which govern the construction of this dug-out canoe from British Columbia are also employed in the construction of 


the largest ocean-liner or battleship 


The National Museum of 


Canada 


by DOUGLAS LEECHMAN 


knows that an iceberg 
floats with only a small part of its mass 
visible above the surface. It is very much 
the same with a large museum. People see 
only a small part of its collections; they are 
aware of only a fraction of the work it does. 
In fact, a great many people have no idea 
at all of the uses and functions of a great 
natural history museum such as the National 
Museum of Canada. 
The fact of the matter is that the modern 
sciences based on animal and vegetable life 
and on the minerals and rocks composing 


2 


the crust of the earth depend fundamentally 
for their very existence on museums. If no 
general museum existed, the first thing 
workers in agriculture, forestry, mining, 
fisheries and a dozen different essential in- 
dustries would be obliged to do would be 
to establish individual museums in their 
own fields. 

Very possibly the word “museum” itself 
is misleading. In the tourist guides, and 
similar publications, museums and art gal- 
leries are occasionally listed as “places of 
amusement”, and some people still come to 
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Indians of the British Columbia Coast are noted for their skill in wood-carving. This Indian tomb, found near Vancouver, 
is now in the Museum collection. The front piece with the figures of four otters is remarkable for the fact that both the 
background and the animals are carved out of one thick slab of cedar. 


the National Museum expecting to see cats 
with two heads, sheep with six legs, and 
other “funny” things. Not very many years 
ago such exhibits were on display in many 
museums, but not to-day. The whole point 
of view has changed. 

What, then, you may ask, is the work of 
a museum ? The answer is not a simple one 
and cannot be given in one word—unless, 
perhaps, the word “research” covers the 
ground. It is a much larger question than 
it appears to be and can possibly best be 
illustrated by a series of examples. 


Sugar and Beetles 


Some years ago the Island of Mauritius 
was developing its sugar industry. Different 
varieties of sugar cane were introduced from 
many parts of the world to determine which 
did best in that climate. All was going well 
until it was discovered that a fat white grub 


was eating the roots of the sugar canes. At 
first nobody took this very seriously; insect 
pests are common enough and no one ex- 
pects to escape them entirely. It was hoped 
that ordinary methods would soon exter- 
minate the grubs, and all would be well. 
Instead, things went rapidly from bad to 
worse. Specimens of the grubs were brought 
to maturity and were discovered to be beetle 
larvae. Then it became evident that the 
beetle was not a native of Mauritius, but 
had been introduced accidentally with some 
of the experimental sugar canes. The question 
at once arose, where had these beetles come 
from ? There was only one way to find out. 

Specimens were sent to the British 
Museum where they were compared with 
other beetle specimens from all parts of the 
world. It did not take long to discover that 
these came from the West Indies. The British 
Museum authorities, already knowing what 
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the problem was and how urgent its solu- 
tion, got in touch with scientists in the West 
Indies and asked them to discover what 
were the natural parasites that would keep 
these beetles in check and then to ship 
thousands of living specimens of them direct 
to the sugar growers in Mauritius. When 
this was done, the parasites were released, 
and, on finding their natural food in abund- 
ance, soon reduced the number of beetles, 
thereby unquestionably saving the Maur- 
itius sugar crop. This is only one incident, 
but its full significance may be appreciated 
better on learning that the value of the 
sugar exported from Mauritius every year 
is greater than the total annual cost of the 
British Museum. 


What Is It? 


This is not an isolated case. Every large 
museum of natural history can point. to 
similar incidents in many different fields. 
Nearly always the question put to the 
museum authorities is: What is this insect, 


or what is this animal, or this bird, or 
plant ? People want to know this because 
the insect is destroying their tobacco, the 
animal is eating their wheat, the bird is 
ruining the apples in their orchards, the 
plant is killing out the buckwheat in their 
fields. All of these problems have a very 
definite economic importance. Fruit and 
grain and crops of all kinds are worth money, 
and if they are being destroyed by a pest 
the first step in the eradication of that pest 
is the identification of it. Until its name is 
known, one cannot seek advice on its exter- 
mination from anybody, or even look it up 
in scientific journals to see what previous 
work has been done on it. It sounds like a 
very clementary thing, but identification is 
absolutely essential. You cannot even ask 
how to get rid of rats and mice unless you 
know that they are rats and mice. That is 
obvious enough. But suppose the pest hap- 
pens to be not a rat or a mouse but some 
insect you have never seen before, with no 
English name — what then ? Obviously you 
must find out what this is, and the museum 
authorities are the people whose business it 
is to identify it. In their collections are 
samples of all) mammals, birds, fish, in- 
sects, plants, minerals, and fossils known 
to occur in their district or country. 

There are doctors to-day who specialize 
in diagnosis. They do not undertake the 
cure or treatment of their patients. All they 
do is find out what is wrong with them. 
Any competent doctor, once he has that 
information in his possession, can undertake 
the treatment, for the necessary remedies 
are well known and well understood. It's 
the preliminary diagnosis, the identification 
of the pest, that offers the difficulty. The 
position of the museum specialist is much 
the same. He identifies the specimen or pest. 
Once that is done, the course to follow is 
easily discovered. 

The National Museum of Canada 
restricts its specimens to Canadiana —has 
the best collections that exist of Canadian 
material. Comparatively little of it is on 
exhibition. Indeed, no attempt is made to 
show all of it. To do so would be to present 
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Sometimes a simple design can be repeated and moditied 
in a surprising number of ways. These tiles, suggested 
by Indian motifs, show how the ‘‘Thunderbird” in the top 
left-hand corner has been modified and adapted to form 
at least three of the designs. 
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The National Museum is frequently called upon to lend specimens and to arrange exhibits for special purposes. In 
this case, the difference between the cultures of the hunting and trapping Algonquins and the corn-growing, village- 


dwelling Iroquois is shown. 


a bewildering array of case after case of 
specimens so similar to each other that no 
one but a specialist could distinguish be- 
tween them, and the result of such an ex- 
hibition, as far as the public is concerned, 
would be nothing but boredom and weariness. 


What is there to See? 


Natural history museums do not put all 
their specimens on exhibition any more than 
storekeepers put all their goods in their dis- 
play windows. The great majority of spec- 
imens are kept as study collections where 
they are available to the scientists on the 
staff and to visiting specialists for examina- 
tion and comparison in their work. 

From the specimens in the possession of 
the Museum, certain ones are selected for 
exhibition not necessarily the rarest or the 
biggest, but rather the usual form which 
that type of object assumes, the normal 
rather than the exceptional. Fishermen still 
go after the big ones, but museum men pre- 
fer the standard sizes. 

There are numbers of people who consult 
the study collections in the pursuit of their 
professions or hobbies. Dentists study the 
teeth of the Indians in the skeletal collee- 
tions to see from what diseases they suf- 
fered. By comparing these teeth with our 
own, and, at the same time, by comparing 


the Indian diet with ours, they are able to 
arrive at conclusions which have proved of 
great benefit in the study of caries and other 
diseases of the teeth. 

In the same way doctors study the skel- 
etons of the prehistoric Indians and are able 
to compare their injuries and diseases with 
ours, in so far as they can be determined 
from the bones alone. 

Artists make frequent use of the collec- 
tions of Indian and Eskimo material in their 
study of aboriginal designs, and manufac- 
turers often send their staff artists to the 
Museum in search of motifs and patterns 
which may be applied in industry. Other 
commercial artists consult the collections 
of bird and mammal skins to get accurate 
details of colour and proportion. 

Special specimens are available for loan 
to schools. Teachers with a lesson on a cer- 
tain topic to teach frequently borrow from 
the Museum objects which will illustrate 
that lesson——a method which is much better 
than relying on description or pictures alone. 
The Chinese say that one picture is better 
than a thousand words: how much better 
still must be the actual object itself! 

Others who consult the study collections 
are amateur scientists, frequently young 
people, who bring in specimens they have 
collected to compare them with known spec- 
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imens so that they can identify and label 
them accurately. Beetles, butterflies, flowers, 
and leaves are all brought in, as well as 
minerals and fossils, and every summer there 
are a few odds and ends, each found by 
somebody who has never “seen such a beast 
before” and is curious to know what it is. 

These are not trivial pursuits by any 
means. Many a boy who had a hobby in 
some field of science has later made a pro- 
fession of it. Not many months ago, Dr. 
Ivan H. Crowell, who is Director of Handi- 
crafts at Macdonald College, was visiting 
the Museum. Here he saw a lapidary at 
work making sections of rock so thin that 
light went through them, and they could 
then be examined with a microscope. Here, 
too, he saw examples of ornamental stones 
which had been polished to make paper- 
weights, book-ends, beads and pendants. 
Interested, he tried polishing a piece of rock 
himself, and, to make a long story skort, 
Macdonald College now offers instruction 
in this work to returned veterans. There is 


a great demand for such ornaments, and a 
man with a stone-cutting and polishing shop 
in a tourist centre can make a comfortable 
living at this craft, even if partially ineap- 
acitated for other work. 

Glass or Crystal? 

Here was a typical Japanese scheme that 
would have worked, but for the Museum, 
You might call it “The Case of the Glass 
Beads”, for that’s what they were—plain, 
ordinary, clear glass. But that’s not what 
appeared on the customs declaration. The 
firm in Japan who was exporting these 
handsome bead necklaces and pendants 
stated that they were crystal. 

It is a very easy matter to distinguish be- 
tween crystal and glass, and the scientist in 
the Museum to whom the matter was re- 
ferred was able to say at once that these 
were not crystal beads. Then why did the 
Japanese exporter falsify his papers ? Be- 
cause there was 45 percent duty on cut-glass 
beads and none on erystal. By declaring them 
crystal he hoped to avoid paying the duty. 


Information Please 


Many government departments refer 
problems to the Museum. The Patent Office 
has occasion every now and then to examine 
specimens in the study collections. There 
was the case of a man who had invented a 
pair of “glasses” for reducing sun-glare, 
similar to the snow-goggles of the Eskimo. 
Basically these are opaque eye-shields with 
a narrow slit in them which reduces glare 
but still permits more or less adequate vision. 
The invention was so like the Eskimo gog- 
gles that it could hardly be considered new 
or patentable. 

The National Film Board has made use 
of the Museum on many occasions. It may 
be that some unusual specimen is needed 
to complete a scene, or that information is 
required as to how such and such a people 
dressed in such and such a time, what 
weapons they used, and what their canoes 
or houses were like; thousands of such ques- 
tions arise daily in moving-picture studios. 
Not one of the Seven Dwarfs, but a masked dancer from 
the British Columbia Coast! The enormous ears and eyes 
and the vacant grin combine to lend a somewhat terrifying 
aspect to the dancer; his blanket is decorated with pearl 
buttons. Crude though such devices may appear, these 


dancers, seen in the flickering light of a small fire, can 
be surprisingly awe-inspiring. 
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Many changes have come over the Indians of Canada in 
the last few hundred years; at one time we feared that 
they might be overwhelmed in the flood of advancing 
civilization. To-day, however, Canada’s Indians are in- 
creasing in numbers, and their standard of living is rising 
from year to year. This young lady from British Columbia 
seems to have few worries and only one burden. 


Then there was the case of the “Wild 
Plums of Nova Scotia’. A question arose, 
in connection with the development of a 
strain of hardy plums, as to whether wild 
plums grew in Nova Scotia in prehistoric 
times (and would, therefore, have developed 
resistance to local pests and diseases) or had 
been introduced since the white man came 
there. That question was referred to the 
archaeologist at the Museum. He was able 
to answer that wild plum stones had been 
found in Indian village sites along the shores 
of Nova Scotia and so were undoubtedly 
known to the Indians in prehistoric times. 
The Museum never heard the end of the 
story, of course-——it seldom does; but you 
may depend on it that this bit of informa- 
tion took its place in the big jig-saw puzzle of 
scientific knowledge and contributed its mite 
to the progress and well-being of mankind. 

All government departments which con- 
cern themselves in any way with science 
work hand in hand with the Museum, using 
its collections, its library, and the expert 
knowledge of its scientific staff, whenever 
occasion arises. 

As apart from government departments, 
private citizens continuously use — the 
Museum as a source of information. Letters 
come in by every mail requesting informa- 
tion about this, that, or the other. They re- 
port the finding of fossils and other objects 
which the writers feel would be of value or 
interest to the Museum. They ask how to 
preserve or repair heirlooms, how they may 
best start small museums in their schools 
or towns, what tribes of Indians lived in 
their vicinity (questions having to do with 
Indians, past and present, making a large 
bundle just by themselves). 

And all these hundreds of questions are 
answered. In some cases the scientist to 
whom the letter is referred knows the an- 
swer already. In other cases he may have 
to do some research work on the problem. 
It may mean nothing more than looking up 
a book in the Museum library. It may mean 


that hours or even days of original research 
work have to be done to get the answer. But 
they are always answered politely, cheerfully 
and in detail, backed by the authority of the 
best specialists available. 

Newspapers and magazine editors fre- 
quently turn to the Museum for information. 
An article may have been submitted for 
publication by a free-lance writer and the 
editor wants to make sure that the facts 
are as stated in the article. If it is in the 
field of natural history, or any of the related 
sciences, the Museum people are the ones 
who can inform him. 

Writers and authors, too, ask the Museum 
for assistance on relevant problems. An 
author at work on a historical novel with 
its scene set in Canada will come to the 
Museum for information about the Indians 
of the time and place he is dealing with, 
for details about the plants and trees, the 
animals, and the customs and culture of our 
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pioneer forefathers. All these fields of in- 
vestigation fall within the scope of the 
Museum and its staff of specialists. 
A Century Ago 

The National Museum of Canada is not 
only one of the oldest museums in North 
America, but also, as far as its division of 
anthropology is concerned, one of the oldest 
in the world. It grew naturally out of the 
Geological Survey of Canada, which was 
organized in 1842 by a government which 
recognized the value, the absolute necessity, 
indeed, of scientific research. Survey parties 
in the course of their field work inevitably 
gathered samples of minerals, fossils, and 
the tools, clothing, and weapons of the 
natives, and these had to be kept and cared 
for in some way so that they could be shown 
and explained to visitors. They were placed 
in cases with glass sides and these glass 
cases gradually grew into a museum. 

Practical Use 

People sometimes protest that they can 
see but little practical use in some of the 
subjects to which scientists devote their 
time. Some of the most abstruse sciences, 


nevertheless, have their very direct appli- 
cation to our daily life. It was the study of 
the blue-green mould often found on stale 
bread, and which millions of people have 
seen and disregarded, which led to the dis- 
covery of penicillin one of the most spec- 
tacular of many recent discoveries in 
During the first World War the 
army authorities in Malta were having a 


medicine. 


good deal of trouble with a fungus which 
destroyed tent canvas. The army turned 
the problem of identification of the fungus 
over to the museum authorities. (Identifi- 
cation, as has already been explained, is 
always the first step whenever any pest is 
concerned.) Once that problem had been 
solved, the stage was set for attacking the 
fungus which rotted the canvas —an attack 
which was completely successful and pre- 
vented a further loss of thousands of dollars’ 
worth of equipment. 

Speaking of money, one would hardly ex- 
pect a loss or gain of some hundreds of 
thousands of dollars to depend on the cor- 
rect’ identification of a few broken fossil 
leaves, but precisely that did happen re- 
cently in Nova Scotia. 
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A coal-mine operator was using a diamond- 
drill to determine the extent of the deposits 
of coal in which he was operating. Day by 
day the tubular drill bored its way down- 
wards. The stone cores were laid out in the 
order in which they were cut, making a 
cross-section of the rocks through which the 
drill had penetrated. So far it had all been 
sandstone, except for the soil and gravel on 
the surface. Now the stone grew darker in 
colour and there were bright flaky fragments 
in it, bits of fossil leaves. A foot or so more 
and coal appeared. Then down went the drill 
till it showed sandstone again. The layer of 
coal had been cut right through, and, assum- 
ing that it lay flat and the hole was straight, 
the coal bed was shown to be seven feet 
thick almost an ideal thickness for mining. 

One most important point, however, had 


not yet been determined. Which coal bed 
was this ? There were known to be several 
beds in this particular coal field and they 
varied in thickness in different places. Was 
this actually the highest one, or was it the 
lowest ? It might be the lowest if the others 
had “pinched out” in this particular part 
of the field. But even if that should be so 
were there not seven feet of good coal ? Yes, 
but if there proved to be only one bed at 
this point, it would pay better, much better, 
by many thousands of dollars, to try again 
elsewhere and sink the final mining shaft 
where it could serve to work all five of the 
beds known to lie one above the other. 
How could it be ascertained beyond doubt 
which bed was found by the drill ? By ex- 
amination of those broken fossil leaves. Coal 
is composed of the remains of plants which 
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lived millions of years ago. Examination of 
the coal with a microscope, after appropriate 
treatment, reveals fragments of these long- 
dead plants, preserved and recognizable. 

It is clear that the coal in the highest 
bed was formed later than the coal in the 
lower beds, and that, therefore, the plant 
remains in the coal from this upper bed are 
more recent than the others. Careful exam- 
ination of the fossil spores and pollen, the 
fragments of leaves, seeds and other debris, 
shows that these differ from one another in 
each coal bed, and in this way distinction 
between the various beds may be made. 

It is not easy. Seldom can an immediate 
answer be given. A thorough knowledge of 
fossil plants and their environment is needed, 
and this detailed and accurate knowledge 
of fossil plants can be gained in one way 
only——by the preliminary study of living 
plants, for fossil plants are the recognizable 


ancestors of those we are familiar with to-day. 
The study of living plants is the work of 
the botanist, and he has three methods of 
working: first, “in the field”, studying the 
plants as they occur in nature; secondly, in 
botanical gardens, such as that at Kew, 
where plants from many parts of the world 
are available for study (though only a very 
small proportion of the thousands of kinds 
known to exist); and thirdly, most impor- 
tant, amongst the collections of dried plants 
in the great natural history museums of the 
world. Here,in convenient form,are samplesof 
as many different kinds of plants as the insti- 
tutions can gather together, arranged in their 
scientific order, like words in a dictionary. 
And that is how a few fossil leaves, or 
even bits of them, can affect the spending 
of hundreds of thousands of dollars. The 
driller hands the fossils to the scientist spe- 
cializing in fossil plants, the palaeobotanist 
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He examines them and compares them with 
other specimens in the museum collections 
which have already been identified by him- 


self or by other specialists, who, in turn, 
derived their knowledge of fossil plants from 
a study of the dried specimens of living 
plants in the same museum. The palaeo- 
botanist, his examination finished, the coal 
bed identified, reports to the coal operator: 
“You have missed the top seam, but there 


should be three more below the point where 
ers aq 
a! artig 
mec those other three haven't pinched out, and then 

ne. = sink your shaft.” Such advice saves the op- 
Spray . 

At erator many thousands of dollars by enabling 


vo him to spend his money to the best advantage. 


you stopped drilling. Go ahead; make sure 


And What Is He? 


People not familiar with the sciences some- 
times laugh at the long and unfamiliar names 
given to common plants and animals, as 


well as to the various sciences themselves. 
There was a good deal of hilarity in the 
House of Commons in England during the 
war of 1914-18 when a question arose as to 
why the Government, then straining its re- 
sources to meet the cost of the war, should 
engage and pay for the services of a micro- 
lepidopterist. After the laughter evoked by 
the queer name had died down, the laugh 


was found to be somewhat ill-timed, for the 
government was at that very moment asking 
in desperation for more assistance from men 
in that very branch of science. Army rations 


Indian designs can 
frequently be adapt- 
ed to modern indus- 
tria/uses. This bowl 
is based on frag- 
ments of Iroquois 
pottery in the Mu- 
seum’s collections, 
while the book-end 
is a rather crude 
simplification of a 
West Coast design. 
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in huge quantities were being destroyed by 
the larvae of minute moths, the study of 
which is the special field of the micro-lepi- 
dopterist. One such scientist could easily 
earn his annual salary and, quite possibly, 
his total lifetime income, by correctly iden- 
tifving one species involved and suggesting 
means for its extermination. 

There was laughter a good deal closer to 
home when somebody asked why Canada 
needed an invertebrate palaeontologist. But 
he is the man who identifies fossils, and, 
as we have seen, it is the identification of 
fossils which enables the men mining for 
coal, or drilling for oil and gas, to know 
which stratum they are working in and 
whether they have passed or not yet encoun- 
tered the stratum in which the oil or gas lies. 

The scientific staff of a museum is apt 
to be more highly specialized and trained 
than that of any other scientific institution. 
There are some sciences which are taught 
in very few universities and to very few 
students. There may be only half a dozen 
men in the world who are competent to 
undertake certain lines of study and they, 
after graduation from their universities, often 
must go abroad to take post-graduate work 
with the few other men working in their field. 

It is never possible to say that inves- 
tigations in this or that line of science cannot 
be fruitful. When Sir Francis Galton inter- 
ested himself in the curling lines on_ his 
thumb he was laying the foundations of the 
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fingerprint system of identification, and 


when another physical anthropologist began 
to study the behaviour of human blood 
mixed with various solutions he started the 
system of blood grouping which has made 
blood transfusions possible and has saved, 
directly and unequivocally, many thousands 
of lives both in war and in industry. 


Education 


Research, then, is one of the prime funce- 
tions of the National Museum of Canada, 
as it is of all the great museums of the world. 
But it is by no means its sole duty. The 
Museum plays also a most important role 
in education. Not only are the exhibition 
halls open to the public in times of peace, 
and visited by over 200,000 people annually, 
but there are numerous public lectures; 
moving-picture films illustrating various 
branches of science are lent to people all 
over Canada, as are photographs and lan- 
tern slides; and school children are conducted 
through the halls and taught lessons on 
various phases of natural history with the 
actual specimens right before their eyes. 

Preservation 

Another important function of the Mu- 
seum is preservation, and this falls under 
two headings. First there is the preserva- 
tion of series of specimens of the natural 
products the mammals, birds, reptiles, fish, 
insects, plants, and all other living beings 
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Sometimes museum photographs have 
as much ‘human interest’ as scientific 
value. This young phalarope, with his 
knobbly legs and bemused expression, 
is typical of the young of many species 
of waterfowl 


and minerals in Canada——for the purposes 
of research into their lives and their effects 
on human beings. We are all aware that 
some of the species of animals which were 
here when white men first came to North 
America are now extinct.-Ia a few cases 
specimens have been preserved in museums, 
but many of them are extremely rare. Unless 
specimens of a species nearing extinction 
are preserved it cannot be studied in the 
future, and one link in the long chain of 
evolution will be forever missing. 

This is true also of the objects made and 
used by the native races of the country. 
Indian garments such as were worn when 
Cartier arrived in the St. Lawrence have 
not been preserved in any museum in the 
world, and our knowledge of them is vague 
and unsatisfactory. Nearly all the tools, 
weapons, clothes, and houses used by the 
Indians are going out of existence, and, no 
matter how active the museum scientists, 
some specimens, some knowledge, will in- 
evitably slip through their fingers and be 
left unrecorded for ever. 

Other objects to be preserved are speci- 
mens on which research work was based. 
When, for instance, it was discovered that 
bilharzia, a violent and deadly disease, is 
transmitted to man through minute par- 
asites which live in the bodies of fresh-water 
snails, specimens of these snails and of the 
parasites were preserved so that the original 
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results could be rechecked at any future 
time. Once the theory was well-established 
and means of preventing the transmission 
of the disease were discovered, the material 
could be discarded, except for the specimens 
in the study collections. 


Research Pays Dividends 


These snails, by the way, afford another 
excellent example of the economic value of 
museum work. During the war of 1914-18, 
many native soldiers from India went to 
fight in Europe, and here some of them con- 
tracted bilharzia. It was evident that if they 
returned to India while still infected they 
would pollute the waters of their villages, 
transmit the parasites to the fresh-water 


snails living in them, and possibly infect the 
whole enormous population of India with un- 
forseeable results in death and immense sums 
expended in trying to stamp out the disease. 
Before any infected men were allowed to 

return to India, the museum there made a 
thorough field study of the fresh-water snails 

of that country and were able to show con- 
clusively that the species known to transmit 

the disease did not occur in India, so that 
there was no need to take special steps to 


THE NATIONAL MUSEUM OF CANADA 


prevent infection, as would otherwise have 
been necessary. It would have been terrific- 
ally expensive and, quite possibly, ineffec- 
tive. Thus one season’s field work saved 
untold sums of money, certainly far more 
than the museum ever cost. 

* 

Philosophers say that argument by an- 
alogy is the weakest of all arguments. Never- 
theless, we see that every civilized country 
in the world supports many large and im- 
portant museums. They consider them 
essential to their science, their culture, and 
their civilization. 

“It is the great tragedy of our time”, 
wrote Mr. Churchill, “that the fruits of 
science should by a monstrous perversion 
have been turned on so vast a scale to evil 
ends. But this is no fault of science. Science 
has given to this generation the means of 
unlimited disaster or of unlimited progress. 
When this war is won we shall have averted 
disaster. There will remain the greater task 
of directing knowledge lastingly towards 
the purposes of peace and human good. In 
this task the scientists of the world, united 
by the bonds of race and language, can play 
a leading and inspiring part.” 


This group of musk-oxen being held at bay by an Eskimo dog is one of the habitat groups in the National Museum of 
Canada. The greater part of the vegetation and rocks is artificial, having been copied in the Museum workshops from 
actual specimens. Many thousands of school children see these and other exhibits every year, thereby increasing their 
knowledge and appreciation of the country in which they live. 


| 
| 
- 
| 
hee 
« 
‘ 
’ 
| 
a 
| 
13 | 


Cpe 
+ 
<5 CAPE 
a" ‘i 
/ york @ CORAL SEA 
boat 
@ )PENINSULA\ 24 4 
* 
/ c © 4 
Cairns*\ 
hry 
Townsville” a Sy 
t 4 ¢ 
S 
Vackay 4, “> 
nker 
\ ausTRALTA 
j 
ale Miles 60 maryborougng?/ 


C G J map 


Australia’s coastal waters, 
across from the Great Barrier 
Reef, are dotted with hun- 
dreds of little islands over- 
grown with luxuriant veget- 
ation. Some of these, including 
Lindeman Island, are shown 


above. 


Right: 

Mel Ward, F.R.Z.S., has spent many years on 
the Great Barrier Reef engaged in scientific 
research work. The reef provides numerous 
specimens of biological and zoological interest. 
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by E. O. HOPPE 


an out beyond the coast of Queens- 
land stretches a reef which has made 
history the richer for tales of heroism and 
adventurous exploits. graveyard of 
strangled ships and banished hopes, it has 
a reputation for sinister and rapacious 
cruelty actually, its more than twelve 
hundred miles of length cover amazing 
contrasts between black barrenness — of 
jagged rocks sensuous beauty of 
languorous bays. One hundred and_ fifty 
miles from the coast at its southern end, 
and well nigh touching the eastern shores of 
Australia at its northernmost point, the 
Great Barrier Reef forms a line of natural 
fortifications of unrivalled beauty. 

The reef is not to be imagined as a 
continuous structure, but as a vast chain 
of individual reefs, atolls and irregular 
cays separated by lanes and = channels. 
These are the true “coral islands” of the 
outer barrier. In the inner zone there are 
thousands of island formations, mountainous 
or flat, some bare grey and dead, others 
clothed with forest and jungle. It is a weird 
spectacle to watch a long line of waves 
rise, without visible cause, in mid-ocean 
and to hear the thunder of rollers breaking 
against the outer reef. Even on calm days 
the surf is eternally heaving and buffeting 
this mighty barricade. 

The amazing thing is that this great 
bastion is the work of an infinitesimal polyp, 
the size of a pinhead — the coral animal! 

This curious creature can exist only in 
sea-water that is clean and warm; it cannot 
live in a temperature below 68° Fahrenheit, 
nor at depths greater than 120 feet. To 
understand fully the marvel wrought by 
these tiny master masons, we must bear in 
mind the character of the islands in the 
Pacific. There are three types of islands: 
the continental, the oceanic, and the atoll. 
Those of the first type are part of lost 


*Photos supplied by Dorien Leigh Ltd. 


Australia’s Great Barrier Reef 


submerged continents which, untold ages 
ago, were joined in parts to Asia or Australia, 
and which are still connected with the 
mainland by a continental shelf whose 
mountain tops form islands such as the 
Gilberts, the Marshalls and the Carolines. 
Beyond these islands, the shelf plunges 
down into the great deeps of the ocean. 
Islands of the second type are known as 
oceanic. They are the results of volcanic 
action, which has thrown up land masses 
from the depths of the Pacific. Hawaii 
and Tahiti belong to this group. We now 
come to the third and most interesting 
type of island—the atoll. At a depth of 
about forty fathoms —where the submerged 
continental shelf rises sufficiently near to 
sea-level —the up-growth of coral from its 
slopes towards the surface takes place. 
Without cessation the work of the little 
coral insect has gone on for centuries, atom 
on atom, indescribably minute, inevitably 
piling up into the ultimate conclusion—the 
great reef itself. The constructive process 
is of absorbing interest: the thrusting out 
of delicate tentacles, the formation of new 
mouths, the release of minute poison coils 
to attack animacules, and, finally, the 
slow building-up of microscopic casts. The 
submarine area of reef-like formation pushes 
upward from the depths until at last it 
emerges above the surface of the water. 
While the higher coral, exposed to the 
action of the air at low-tide, dies and 
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breaks into lumps and dust, the insect c 
continues to build outwards, and gradually I 
lagoons are formed. Then the tides take a 
part in the work of construction. They y 
throw about coral fragments, particles of \ 
shell and other lime deposits. Small pieces j 
drifting along are drawn in and made to ‘ 
adhere by pressure of the waves; large ‘ 
pieces of coral, broken off from their t 


foundations in other areas by turbulent 


seas, are hurled against the ever-growing ; 
mass. Finally, out of this welter of flotsam, 
little islands arise, which again, in time, | ( 
under the unremitting action of wind and ' 
water, assume the characteristics of sand- | 


hills. It is thus that atolls are formed which, 
owing to the process of their creation, are 
usually of small size, rarely being more than 
half a mile in width or more than a few feet 
above sea-level. Birds then alight upon 
these islets, bringing seeds from other islands. 
The seeds grow, and so the process goes 
on until lumps of coral have become an 
island covered with verdure. 

The process of heaping up coral and 


shells has taken many ages, but the growth | 
of the flora is astoundingly quick. The 
trees are limited to a few varieties: the 


casuarina near the beaches, the pandanus, 

pisonia, whose seed-pods are sticky and 

a 2 li adhere to the plumage of birds, the greyish 

tournefortia and the wire-like scaevolap 
creeper. 

a One’s first impression of the black bare- 


. . . 
ness of the reef’s rugged surface is disappoint- 


dead lumps above the level of high-water 


— — ' mark, grey and chill. The beauty lies in the 
pools, whose blue waters reveal in crystal 


ee he | Top:—Some of the coral forms—in all sorts of 


lovely tints—laid bare at low tide. It seems in- 


greatly over the 1,200-mile length of the reef the 
same species of insect is responsible for the 


+ 
Centre: —A coral formation being exposed by the 
falling tide. 


Left:—Antler-shaped coral, varying in shade 
from brown to cream. 
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clearness terrace after terrace of living 
coral exhibiting colour schemes of infinite 
loveliness. Rose colours merge into puce 
and violet; pastel shades of grey-green mix 
with smoke blue. With every ripple of the 
waves the corals quiver and gleam like 
jewels. Shoals of little fish of rainbow 
colours and bearing the charming name of 
“demoiselles” dart and flash through the 
riotous beauty of this enchanted sea-garden. 

The bird-life on almost all the islands 
is prolific. At the disturbance, 
flocks of birds, so dense that they resemble 
clouds, rise into the There the 
short-tailed shear-waters, commonly known 
as mutton birds, which share in neighbourly 
fashion with the white-capped noddies 
Lady Musgrave Island and the North-West 


merest 


air. are 


Right:—Béche-de-mer, of which large 


quantities are exported. 


Below:—Two béches-de-mer and a spiky 
sea-urchin (not unlike the hedgehog) 
lying on some exposed coral. 


AUSTRALIA’S GREAT BARRIER REEF 


Islets of the Bunker Group. Fairfax and 
Hoskyn Islands are the homes of the brown 


gannets. The crested terns monopolize 
Masthead Island. Other species exercise 
their nesting rights on the numerous 


islets of the Capricorn Group. Certain 
birds, however, such as the silver gull and 
the reef heron, are found on all the islands. 
The “legitimate” settlers have no objection 
to the intruders’ presence. The white and blue 
reef herons have their homes among the 
roots of the pandanus. White-capped terns 
and sooty terns nest together and lay their 
eggs haphazard on the sand. The brown 
gannets are so tame that a stranger may 
approach to within a few feet. There are 
screaming dragoon- 
swift 


also oyster-catchers, 
shouting 


birds and honey-eaters, 
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(1) Twilight scene on the Great Barrier Reef 


(2) Coral Island—a beach scene 
(3) Luxuriant foliage 
(4) Casvarina trees 


(5) A coral garden in clear water off the Queens- 
land Coast 


(6) A shoal of tiny chromis (brilliant turquoise with 
golden fins) in their natural habitat. These fish 
never leave the protection of their particular 
coral clump, into which they dart at the slightest 
sign of danger. 


(7) A section of the series of islands, rocks and 
atolls that make up the Great Barrier Reet. 


(8) Part of the reef exposed at low tide; in rough 
weather the spray rises to immense keights. 


CANADIAN GEOGRAPHICAL JOURNAL, January 


dotterels, elegant frigate-birds, masses of 
graceful terns sea-swallows, noddies 
and mound-making scrub-fowl, which build 
a perfect incubator by forming a pile of 
leaf-mould and sand with decaying vegeta- 
tion in the centre. 

The noise which these millions of birds 
make is The din of their 
voices drowns the thunder of the Pacific 
rollers as they break against the coral walls 
of the reef. The clamour reaches its maximum 
when the shear-waters return to their 
underground nests towards nightfall, when 
they produce peculiar grating notes of an 
eerie sound. To watch the noisy mutton 
birds is a diverting comedy. Their habits 
are those of the inhabitants of a city. They 
leave the islands at the same time every 
morning and return regularly in the evening 
when the day’s toil is over. After the night's 
rest in their dug-outs, they set out early 


unbelievable. 


next morning from their respective homes, 
queuing up and keeping strictly to the 
paths they have made. Down these runways 
they stumble, chattering and _ pushing, 
six or seven abreast, keen to reach the take- 
off on the shore. 

There is a riot of colour and a bewildering 
beauty in the luxuriance of the marine 
gardens below the surface of lagoon and 
reef pool. Here grow living corals in the 
shape of flowers and bouquets, branches 
and cups, fans and organ-pipes—all dyed in 
riotous colours: from shrimp pink to salmon 
red; from pale yellow to bright green. As 
though this were not enough, there are other 
flowers the tinted sea-anemones, emerald, 
scarlet or cobalt. Hidden deep in some solid 
coral base or partly buried in the sand are 
clams, dangerous to all living things. The 
muscular power of the valves of these 
molluses is so strong that once a limb has 
been gripped by them, it cannot be released 
and the victim thus held is drowned. 

Lying in shallow reef pools are sea-urchins 
with long, needle-pointed spines a foot long, 
which they throw off when touched. Crawl- 
ing on ledges and the sandy surface are soft, 
slimy sea-slugs that resemble black, brown 
which 


slugs, 


or yellow Sausages. These 
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exude whitish, sticky threads that cling 
to the surrounding objects, are known as 
trepang, or sea-cucumber. As the commercial 
béche-de-mer, trepang is exported in large 
quantities, especially to China, where it is 
in great demand as an ingredient for soup. 
Australian aborigines gather the edible 
species from the reefs in vast numbers in 
the new and full phases of the moon. The 
slugs are boiled at curing stations, then dried 
and smoked. The prices obtained before the 
war varied from £50 to £350 a ton for the 
different varieties. 

A starfish of brilliant blue competes with 
the splendour of the painted spring lobster, 
the creamy armour of which creature is 
embellished with patches of sky-blue; its 
tapering feelers are pink and black and its 
scaled tail is a rich green edged in white. 
The of the lobster, however, 
belies its martial appearance, and it darts 
back into crevices at the slightest sound. 

At low tide, large stretches of the reef 
lie uncovered where shellfish, crabs and 
delicately tinted shells remain in water-holes 
and coral beds. There are cowries of all 
kinds; the money, tiger, egg and other 
varieties occur in Black-lipped 
pearl shells and spider shells with spines 
that resemble crooked fingers abound in 
the shallow water. Red hermit-crabs, which 
as their 


shyness 


masses. 


frequently use discarded — shells 
habitation, and 
transparent porcelain blue, scuttle across 
the sand. Open trochus shells mirror the 


sky in the silvery softness of their shallow 


miniature crabs, of a 


cups. 

There are 
occasional visits to the islands at certain 
definite periods of the year. They are the 
turtles and a curious worm known as the 


also creatures which pay 


palolo. The palolos appear in millions in 
October and November, remain ashore for 
two days only—the day before and the 
day on which the moon enters her last 
quarter—and then disappear again. They 
are highly esteemed by the coastal natives, 
who come to the islands to collect them, 
and, eaten raw, are considered by gourmets 


the greatest delicacy known. 
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Left:—This rare 
flashlight study of a 
turtle in the actual 
position of egg-lay- 
ing at Norwest Islet 
(Capricorn Group), | 


Great Barrier Reet, 
shows rear of car- 
apace, hind flippers, 
tail and hole full of : 
eggs (of which there ie 
will be upwards of i 

150 when laying is 
completed). 


Close-up of a 
turtle’s face 


Centre:—A 15-inch Green Turtle 
(which may grow to a length of 4 feet 
and a weight of over 200 pounds), 
floundering in shallow water while 
raising its head to gulp in a supply of 
air. This specimen is prettily marked 
with yellow on a rich browny-green 
carapace, and is popularly known as 
the “rising sun” turtle. 


Right:—Australian turtle-hunter spear- 
ing his prey from a boat. 
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A typical section of the 
North Queenslang 
Coast, off which turtle. 
hunters work. Beaches 
such as this are popula; 
swimming and surfing 
places during the sum. ‘ 


mer months—and also 
provide a paradise fo; 
collectors of shells, oj 
which there is a greater; 
variety here than any. ' 

. » where else in the world | 


Turtle-Hunting in Coral Seas 


by EWEN K. PATTERSON 


crystal-clear, warm waters 
along the Great Barrier Reef, the world’s 
largest coral ledge, which stretches for 
approximately twelve hundred and _ sixty 
miles along the eastern coast of Queensland, 
Australia, provide a home for turtles, 
particularly the Green Turtle and the 
Hawksbill Turtle, which are among the 
amphibians most valuable to mankind. The 
former yields the ingredients for the celeb- 
rated turtle soup, which is regarded as 
a great delicacy in most parts of the civilized 
world, often appearing on menus for civic 
banquets and other special-occasion feasts. 
The Hawksbill Turtle, on the other hand, is 
the source of the true tortoise-shell of 
cotnmerce. 

The Green Turtle (Chelone mydos) is one 
of the largest species of turtle known, 
sometimes weighing as much as six hundred 
pounds and reaching a length of more than 
five feet. It is not green in colour, but 
brownish-yellow, and derives its popular 
name from the colour of its fat. It is consider- 
ably larger than its cousin, the Hawksbill 
(Chelone imbricata), which is one of the 


*Photos by the author except where otherwise credited 
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smallest of turtles, rarely exceeding two feet 
in length and one hundred or one hundred 
and twenty pounds in weight. It has a 
powerful horny beak hooked like that of 
a hawk--which accounts for its name. 
Although the turtles are very active in 
water, being able to propel themselves 


rapidly by means of four flippers modified 
into paddles, they are clumsy, awkward 
and slow-moving on land. Yet Nature has i 
decreed that the eggs shall be laid on land 
only, and every year, during the summer 
months (from October to March), the 
numerous islands along the Great Barrier 
Reef are invaded nightly by hordes 
of females who go ashore to lay their 
eggs in the dry sand above the high-water 
mark. 

It is a memorable experience to watch a 
female come ashore and lay her eggs, for 
turtles are among the most remarkable 
egg-laying animals in existence, and it is 
on this journey ashore that the mother 
displays herself as a creature whose instine- 
tive actions come very near what we term 


intelligence. 
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Before leaving the water, she carefully 
examines the beach, and, if nothing sus- 
picious is seen, emits a loud hissing prepar- 
atory to propelling her lumbering, lurching 
heavy body across the sand. She travels very 
slowly. Advancing her fore-flippers, she 
presses them into the sand, raises her body 
upon them, and pushes with her shorter 
hind flippers, moving forward with each 
“step” a distance of about five inches. 

As she travels thus, the turtle’s flippers 
and body leave deep tracks behind her. 
Now, ordinarily, these tracks would enable 
the turtle’s many enemies to discover her 
nest with ease, but the creature shows 
great cunning in her methods of confusing 
the tracks. Very rarely does she make her 
nest as soon as she reaches high and dry 
sand; instead, she wanders about, leaving 
a maze of tracks to confuse enemies, while 
often, further to deceive them, she prepares 
several nests which she does not use. 

On one occasion | stalked a female. She 
spent more than two hours in creating a 
maze of tracks, and in digging three false 
nests, which she subsequently filled in 
again, before finally settling down on her 
real nest nearly one hundred yards from 
where she had left the sea. 

Before digging her real nest, the turtle 
prepares a wallow. Using her front flippers, 
she scoops out a saucer-shaped excavation, 
up to six feet in diameter, and sufficiently 
deep to hide her body below the level of the 
surrounding sand. Then, in the centre of the 
wallow, she uses her hind flippers to scoop 
out a vertical shaft, up to two feet in depth, 
to receive the eggs. The sand is removed as 
cleanly as if the flippers were human hands, 
and when the shaft is ready the turtle 


Top:—The end of a good day—a fine turtle, a 
pile of eggs and a brace of sea-fowl. 


Centre:—An aboriginal trying to disturb a turtle 
which has lodged itself in the sand. 


Right:—Having laid their eggs in the sand, the 


mother-turtles leave them , and never return to 
the nest. 


Dorien Leigh Ltd, photos 
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Top: Natives with a catch ol ’ 
Green Turtles awaiting the arrti- 
val of a motor launch to transport * 
the latter to a soup-canning fac- 
tory. When on their backs, these 
dangerous creatures are help- 
less 


Centre: A Green Turtle gona 
ashore to lay eggs. Advancing 
her fore-flippers, she presses? 
them into the sand, raises het 
body upon them, and pushes . 
with her shorter hind-flippers 
moving forward about § inches 
with each ‘'step”’. By contrast 
the creature travels at an amaz 
ing speed in water. The mourntu: } 
appearance of this turtle may be 
caused by the ‘‘tears”’ dropping 
from her eyes the only part ol4 
her body from which perspira 
tion can escape 


Left:— Baby Green Turtles —-stur 
dy little creatures, about 4 inches 
long, with black carapaces an¢ 
flippers prettily outlined in white i 


settles astride it, and the laying begins. 
She uses her hind flippers in the form of a 
chute for guiding the eggs into the shaft. 
The Green Turtle’s eggs are about the 
shape and size of billiard balls, those of 
the Hawksbill being somewhat smaller. The 
eggs are white and have a soft glutinous 
shell, which is extremely tough, and which 
shrinks up when exposed to the air for any 
length of time. As many as two hundred 
eggs are laid at a sitting, and these are 
deposited at the rate of from ten to twenty 
a minute. 

While laying, a turtle offers little or no 
resistance to being handled, and is not 
worried in the least by the approach of a 
person armed with torch or lantern. On one 
oceasion I timed the egg-laying of a Green 
Turtle which I came across just as she had 
finished excavating her egg-chamber; as I 
approached, she turned her head and 
blinked at the beam of light from my 
electric torch, and then, completely ignoring 
me, resumed her laying. When she had 
left her nest, I opened it up to count the 
eggs. There were two hundred and eighty 
seven, which had been laid in exactly a 
quarter of an hour! I firmly agree with the 
man who said that he who can successfully 
cross turtles with poultry will make a 
fortune. 

Turtle eggs, by the way, are delicious. 
They can be used in place of hens’ eggs in 
cooking, and for inclusion in soups, stews, 
ete., but they are peculiar in that they 
cannot be boiled hard. Unlike the eggs of 
all birds, their albumen will not coagulate, 
no matter how long they are boiled. 

When she has finished egg-laying, the 
turtle fills in the shaft and wallow with the 
sand previously removed, and so levels the 
surface that few persons seeing the spot 
the next day would imagine that it concealed 
a nest. The cunning turtle does not imme- 
diately return to the sea. Instead, she again 
wanders about the beach, crossing and re- 
crossing her old tracks, to make them 
difficult to foliow. Then, finally, she enters 
the sea a good distance from the spot where 
she left it. This caution or cunning is the 
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only semblance of affection displayed by 
the mother turtle; she gives no further 
thought to her young ones, who owe their 
birth to the heat of the sun. 

The eggs take between eight and nine 
weeks to hatch. The babies are sturdy 
little creatures, about four inches long, and 
their black carapaces and _ flippers are 
prettily outlined in white. As soon as they 
are born, they scratch their way to the 
surface of the sand, look around for a 
moment or two, as if to get their bearings, 
and then scuttle, at a considerable speed, 
unerringly towards the sea. 

But this journey to the sea is full of peril 
for the tiny things. Large numbers of them 
are snatched up by birds and crabs, while 
many of those that do reach the sea are 
promptly assimilated by sharks and other 
fish, big and little. Indeed, from every 
batch of two hundred babies, it is doubtful 
whether fifty survive their first day of life. 
Often, too, all of the eggs disappear before 
hatching, as frequently a cunning and 
insidious enemy attacks the nest. This is 
a fearsome-looking monitor lizard, known to 
the natives as “Bewa™, which grows to an 
average length of about eight feet. It lives 
chiefly on turtle eggs, and has an uncanny 
instinct for locating the site of a nest. When 
a nest is discovered, the lizard burrows 
down to it through the sand, and stays 
there, often for days, consuming the eggs 
at leisure. 

The female turtle goes ashore to lay eggs 
every two weeks or so during the breeding 
season, in the course of which a single female 
will lay as many as ten or fifteen thousand 
eggs. 

For many years, turtle-hunting has been 
an industry of some importance in the Great 
Barrier Reef waters. One method of the 
hunters is to intercept the females when 
they are returning to the sea after egg- 
laying. 

When a female is sighted making her 
laborious journey back to the water, two 
or three hunters approach quietly, grasp 
the turtle by the side of the shell and lift, 
and over she goes with her flippers beating 
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wildly. It takes at least two men to turn 
a big Green Turtle over. 

Once on her back, the turtle is helpless. 
Her carapace is broad, and she cannot 
regain her natural position, although she 
exhausts every effort to do so. The hunters 
keep well clear of her jaws and flippers, for 
although generally regarded as a_ timid 
and perfectly harmless creature, the turtle 
can be very dangerous; the Green Turtle’s 
huge flippers could smash a man’s arm 
with ease, while the creature's jaws, although 
containing no teeth, can shut like a clam, 
and many careless hunters have had pieces 
taken out of their arms and legs. The 
Hawksbill’s jaws are even more dangerous, 
and have at times removed two or three of 
a hunter's fingers with one bite. 

After capture, the turtles are conveyed 
to the canning factories and killed there as 
required. These amphibians excel all other 
sea creatures in their tenacity of life. They 
can live for a long time out of the water, 
and without food, without deteriorating 
in any way; and they are very difficult to 
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Above:—Female Green Turtle (returning to the 
sea after egg-laying) crawling over partly- 
submerged coral. 


Left:—1ll pounds of first-class tortoise-shell 
from a Hawksbill Turtle. Of a rich reddish- 
brown colour, wonderfully spotted and mottled 
with yellow, it is composed of horny overlapping 
plates. 


kill. In fact, it has been proved along the 
Great Barrier Reef that a turtle’s heart 
will continue to beat and its blood to 
circulate for fully two weeks after the 
creature’s head has been cut off! 

Only the steaks and flippers of the Green 
Turtle are used in the making of soup, and 
between twenty and thirty pounds of 
soup are obtained from each turtle. This 
turtle’s shell, however, has no commercial 
value. The flesh of the Hawksbill Turtle, on 
the other hand, is not edible. Unlike the 
Green Turtle, which is a vegetarian, the 
Hawksbill is carnivorous and exists solely 
on shell-fish. As a result of this diet, the 
creature’s flesh is coarse and rank. Often 
too, the turtle eats poisonous shell-fish, 
and, while this food has no apparent effect 
on the turtle itself, it renders the creature’s 
own flesh poisonous, and any person eating 
this on such occasions is likely to be fatally 
poisoned. Several such tragedies have occurred 
at native settlements in North Queensland. 

The Hawksbill Turtle’s carapace represents 


its sole commercial value, yielding the 
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finest and most valuable tortoise-shell of 
commerce. The creature’s carapace is very 
attractive; it is composed of horny plates, 
which overlap like shingles on a roof, and 
are of a rich, reddish-brown colour, wonder- 
fully spotted and mottled with yellow. 
There are various methods of removing the 
carapace from the turtle. Great care has 
to be taken not to injure the valuable shell 
in any way. In some cases it is carefully 
cut off, but generally the turtle’s body is 
suspended over a slow fire until the heat 
‘auses the shell to curl outwards. It is then 
easily removed, and, while still hot, is 
pressed flat between two boards. The value 
of the shell varies between one shilling and 
twenty-five shillings per pound according 
to the size, thickness and quality of the 
plates; every year some thousands of 
pounds’ worth of shells are obtained by 
hunters in the Great Barrier Reef waters. 

The turtle-hunters do not confine their 
operations solely to catching females return- 
ing to the sea after egg-laying. They also 
pursue the turtles in the open sea, visiting 
their various feeding grounds in motor 
boats. The amphibians are then caught by 
diving—a much more thrilling and exciting 
method than turning them over on the 
sand. 

Either natives or white men do the diving; 
they take a long rope with them, and, 
gripping a turtle’s carapace, they loop the 
rope round the plunging creature’s neck 
and front flippers. The helpless amphibian 
is then hauled to the surface. Although this 
may sound easy work, it is both hard and 
dangerous. The turtles are very speedy 
swimmers and have great strength, so that 
it is by no means child’s play to get astride 
a turtle’s back under water and slip a rope 
around its neck and flippers. Then, of 


This sand-crab (which grows up to 12 inches in 
diameter) is one of the worst enemies of baby 
turtles; after spotting them with its powerful 
telescopic eyes as they leave their nests for the 
sea, it kills them and stores the remains in its 
deep sand burrow to be eaten at leisure. 
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course, there is always the risk of a shark, 
or some other man-eating creature, coming 
upon the scene, and on dozens of occasions 
turtle-hunters have become the hunted, 
sometimes with fatal results. 

On one occasion, when I was out with a 
party of hunters, four divers had just 
managed to secure three turtles, which 
were being hauled into the boat, when a 
school of sharks suddenly appeared. The 
monsters made a rush at the divers; three 
of them managed to escape, but the other 
had a piece taken out of the back of his 
right leg, and, while he was being lifted 
into the boat, the sharks attacked the 
turtles. In two gulps two of the amphibians 
disappeared down the cavernous throat 
of one monster, while the third turtle was 
torn to pieces by three or four other sharks 
which fought madly over the meal. 

Sharks are very fond of turtles, and, on 
one occasion, when a big twenty-three-foot 
tiger-shark was captured by natives, the 
monster, when opened, was found to contain 
in its stomach two valuable, undamaged 
tortoise shells, in addition to the remains 
of several other turtles. 
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The Torres Strait Islanders, who live on 
the myriad tropic islands in Torres Strait, 
at the far northern end of the Great Barrier 
Reef, have a remarkable method of capturing 
turtles. They use a peculiar fish, known as 
the “sucking-fish”, which grows to an 
average length of about four feet, and 
which is unique in having the first, or 
spinous, dorsal fin modified to form a lamel- 
lated sucking dise situated on the upper 
surface of the head, each lamella being 
formed of a single spine split lengthwise 
and bent laterally to right and left. By 
means of this dise the fish is able to 
attach itself to any foreign object, such 
as the bottom of a ship, a whale, shark or 
turtle. 

In most of the native villages on the 
islands of Torres Strait, a supply of these 
fish is kept in shallow water, each being 
secured to a post in the sandy beach by 
means of a lengthy piece of light but 
strong cord tied securely round the slen- 
derest part of the tail. When going out turtle- 
hunting, each party takes two or three of 
the fish, which are attached to the bottom 
of the canoe, where they remain quiescent 
until required. When a_ floating turtle 
is located, the hunters approach as near 
as possible without disturbing their quarry, 
and then, swiftly detaching a sucking-fish 
from the bottom of the boat, they fling 
it in the direction of the turtle, to which 
more congenial host the fish, in nine cases 


out of ten, immediately attaches itself. 
It is then a mere matter of cautious 
handling. The boat is manoeuvred towards 
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the turtle, and, although the amphibian 
struggles madly to free itself, the combination 
of man and fish is, with ordinary care, 
almost invariably too strong for the reptile, 
which is slowly drawn to the side of the 
boat, where execution quickly follows. 

It is almost impossible to dislodge a 
sucking-fish from its hold by a direct pull, 
but, on the other hand, it is quite a simple 
matter if gone about in the right manner. 
The fish should be grasped firmly just 
behind the head and pushed gently forwards; 
this depresses the lamellae, and so destroys 
the vacuum by means of which the creature 
adheres. 

As many as half a dozen turtles have 
been caught by the natives with the same 
fish, and it speaks well for the clinging 
powers of the sucking-fish, seeing that it 
can retain its hold against the pulling of a 
native and the frantic struggles of a big 
turtle. This method of fishing must surely 
be the most interesting and extraordinary 
practised in any part of the world. 

The sucking-fish is greatly respected by 
the natives, who credit it with mysterious 
powers. They believe that if the fish swims 
away from a_ turtle without attaching 
itself, it is a sure sign that their boat is 
unsound. If it fastens on to the neck of the 
turtle, then the bow of the boat is unsound; 
if to the hind end of the carapace, then the 
stern of the boat is faulty. In such cases, 
the boat is always taken home at once for 
repairs. But when the fish fastens on to the 
front of the turtle’s carapace, then the boat 
is believed to be strong. 


of tiny particles of ground-up coral. 


teaming with fish and turtles. 
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Left:—One of the reef’s coral islands, 
with a beach of fine white sand composed 


Below:—These placid crystal-clear waters 
between the reef and the mainland are 
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Cartier at Montreal 


by LAWRENCE J. BURPEE 


| CARTIER, sea captain of 
St. Malo (where he was born in 1491), is, 
perhaps, better entitled than any other man 
to be called “the discoverer of Canada”, for 
he was the first to push his way into the 
interior of that country. 

What he did as an explorer was, for the 
most part, in the years 1534 and 1535, and, 
broadly speaking, it may be said that in the 
former year Cartier explored the gulf of 
St. Lawrence (and became the first white 
man definitely known to have set foot on 
the soil of Prince Edward Island, New 
Brunswick and Quebec), while in the latter 
year he ascended the St. Lawrence River to 
the Island of Montreal, visiting the Indian 
towns of Stadacona and Hochelaga. 

Early in October, 1535, Cartier had pene- 
trated deeper into the interior of Canada, 
and deeper into the heart of North America, 
than any other European traveller had gone 
then or would go for many years to come. 
Fortunately, we have a first-hand account 
of what took place on those memorable days. 
Having landed on the Island of Montreal 
(Cartier gave the name to the mountain that 
was later applied also to the island and the 
city), and approached Hochelaga, he writes: 
“There came to meet us more than a thou- 


sand persons, both men, women and children, 
who gave us as good a welcome as ever 
father gave to his son, making great signs 
of joy, for the men danced in one ring, the 
women in another, and the children also 
apart by themselves. After this they brought 
us quantities of fish, and of their bread 
which is made of Indian corn, throwing so 
much of it into our long-boats that it 
seemed to rain bread.” 

The next morning, at daybreak, Cartier 
and his men visited the Indian town on the 
slope of Mount Royal. “The village’, he 
says, “is circular and is completely enclosed 
by a wooden palisade in three tiers like a 
pyramid. The top one is built crosswise, the 
middle one perpendicular and the lowest one 
of strips of wood placed lengthwise. The 
whole is well joined and lashed after their 
manner, and is some two lances in height. 
There is only one gate and entrance to this 
village, and that can be barred up. Over this 
gate and in many places about the enclosure 
are species of galleries with ladders for 
mounting to them, which galleries are pro- 
vided with rocks and stones for the defence 
and protection of the place. 

“There are some fifty houses in this vil- 
lage, each about fifty or more paces in 
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length and twelve or fifteen in width, built 
completely of wood and covered in and bor- 
dered up with large pieces of the bark and 
rind of trees, as broad as a table, which are 
well and cunningly lashed after their man- 
ner. And inside these houses are many 
rooms and chambers; and in the middle is 
a large space without a floor, where they 
light their fire and live together in common. 
Afterwards the men retire to the above- 
mentioned quarters with their wives and 
children. 

“And furthermore there are lofts in the 
upper parts of their houses; there they store 
the corn of which they make their bread. 
This they call carraconny, and they make it 
in the following manner. They have wooden 
mortars, like those used (in France) for 
braying hemp, and in these with wooden 
pestles they pound the corn into flour. This 
they knead into dough, of which they make 
small loaves, which they set on a broad hot 
stone and then cover with hot pebbles. In 
this way they bake their bread for want of 
an oven. They make also many kinds of 
soup with this corn, as well as with beans 
and with peas, of which they have a con- 
siderable supply, and again with large 
cucumbers and other fruits. 

“They have in their houses also large 
vessels like puncheons, in which they place 
their fish, such as eels and others, that are 
smoked during the summer, and on these 
they live during the winter. They make great 
store of these as we ourselves saw. All their 
food is eaten without salt. They sleep on the 
bark of trees, spread out upon the ground, 
with old furs of wild animals over them; and 
of these, to wit, otters, beavers, martens, 
foxes, wildeats, deer, stags and others, they 
make their clothing and blankets, but the 
greater portion of them goalmost stark naked. 

“As we drew near to their village, great 
numbers of the inhabitants came out to 
meet us and gave us a hearty welcome, 
according to the custom of their country. 
And we were led by our guides and those 
who were conducting us into the middle of 
the village, where there was an open square 
between the houses, about a stone’s throw 
or thereabouts in width each way. They 
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signed to us that we should come to a halt 
here, which we did. 

“And at once all the girls and women of 
the village, sonie of whom had children in 
their arms, crowded about us, rubbing our 
faces, arms and other parts of the upper por- 
tions of our bodies which they could touch, 
weeping for joy at the sight of us and giving 
us the best welcome they could. They made 
signs to us also to be good enough to put 
our hands upon their babies. After this the 
men made the women retire, and themselves 
sat down upon the ground round about us, 
as if we had been going to perform a miracle 
play. And at once several of the women came 
back, each with a four-cornered mat, woven 
like tapestry, and these they spread upon 
the ground in the middle of the square, and 
made us place ourselves upon them. 

“When this had been done, the ruler and 
chief of this tribe, whom in their language 
they call Agouhanna, was carried in, seated 
on a large deerskin by nine or ten Indians, 
who came and set him down upon the mats 
near the Captain, making signs to us that 
this was their ruler and chief. This .1gou- 
hanna, who was some fifty years of age, was 
in no way better dressed than the other 
Indians except that he wore about his head 
for a crown a sort of red band made of 
hedgehog’s skin. This chief was completely 
paralyzed and deprived of the use of his limbs. 

“When he had saluted the Captain and 
his men, by making signs which clearly 
meant that they were very welcome, he 
showed his arms and his legs to the Captain, 
motioning to him to be good enough to touch 
them, as if he thereby expected to be cured 
and healed. On this the Captain set about 
rubbing his arms and legs with his hands. 
Thereupon this Agouhanna took the band 
of cloth he was wearing as a crown and 
presented it to the Captain.” 

Cartier then climbed to the top of Mount 
Royal. “On reaching the summit we had a 
view of the land for more than thirty leagues 
round about. Towards the north there is a 
range of mountains running east and west, 
and another range to the south. Between 


these ranges lies the finest land it is possible 
to see, being arable, level and flat. And in 
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the midst of this flat region one saw the 
river extending beyond the spot where we 
had left our long-boats. At that point there 
is the most violent rapid it is possible to see, 
which we were unable to pass. And as far 
as the eye can reach one sees that river, 
large, wide and broad, which came from the 
southwest and flowed near three fine conical 
mountains, which we estimated to be some 
fifteen leagues away.” 

The three conical mountains are known 
to-day as St. Bruno, Beloeil and Rougemont 
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AN EMINENT GEOGRAPHER 
by LAWRENCE J. BURPEE 


Ivy seEMs altogether proper that we 
of The Canadian Geographical Society should 
associate ourselves with the Fellows of the 
Royal Geographical Society in honouring the 
memory of a scholar and man of science who 
for thirty years filled the very responsible 
office of Secretary to the Royal Geographical 
Society. 

Arthur Robert Hinks was born in London 
in 1873. In 1895 he was appointed assistant 
at the Cambridge University Observatory 
under the truly great astronomer, Sir Robert 
Ball. His work at the Observatory culmin- 
ated in his determination of the solar parallax 
from observations of Eros, for which he 
received the gold medal of the Royal Astro- 
nomical Society in 1912. The following year 
he was elected a Fellow of the Royal Society 
of London. From 1909 to 1913 he was Secre- 
tary of the Royal Astronomical Society, and 
became its Vice-President in 1913. 

Hink’s association with the Royal Geo- 
graphical Society began in 1908, when he 
became Lecturer in Surveying and Carto- 
graphy at the Cambridge School of Geogra- 
phy, and read a paper to the Research 
Department of the Society on the determin- 
ation of position near the Poles. In 1912 he 
became Assistant Secretary of the Royal 
Geographical Society, under Sir John Keltie, 
then Secretary and Editor of Publications, 
and succeeded to the Secretaryship in 1915. 
My own association with both Keltie and 
Hinks dates from this period, as it was on 
the suggestion of the former that I had 
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on the summit of one of them is a well- 
known golf course—, and the violent rapid 
was the Lachine. The mountains to the 
north were the Laurentians, and those to 
the south were the Adirondacks and the 
Green Mountains of Vermont. Cartier, in 
1535, could not have dreamed that in days 
to come a great city of a million people, 
mainly of his own race, would cover the 
slopes and plain beneath him, and one of 
the world’s most powerful commonwealths 
spread beyond the mountains to the south. 


* 


undertaken the preparation of The Search 


for the Western Sea, which was first: pub- 


lished as a volume in a series edited by 
Keltie. To Hinks I was indebted for many 
kindnesses during the years we were as- 
sociated together in the Royal Geographical 
Society. 

Between 1915 and 1945 a considerable 
part of the management of the Royal 
Geographical Society fell upon Hinks’ 
shoulders. In an appreciative sketch in the 
March-April number of the Geographical 
Journal, G. R. Crone reminds us that 
Hinks did work of national importance 
through both the first and the second Great 
Wars in directing the preparation of material 
for the Geographical Section of the General 
Staff. After the establishment of the 
Permanent Committee on Geographical 
Names in 1919, he acted for some years as 
its Secretary, and represented the Royal 
Geographical Society on the Committee up 
to his death. His manifold interests in the 
wide field of geographical knowledge are set 
out by C.F. Arden-Close and Kenneth Mason 
in the obituary notices that follow Mr. 
Crone’s sketch mentioned above. Recog- 
nition came to Hinks in 1920 when he re- 
ceived the C.B.E. and Belgian Ordre de la 
Couronne. In 1938 the Royal Geographical 
Society awarded him the Victoria Medal, 
and in 1943 the American Geographical 
Society honoured him with its Cullum Medal. 
He will be remembered by many Canadians 
as a sound and broad-minded geographer 
whose knowledge was always at the disposal 
of those who needed it. 
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Civil Engineering in 


Frozen Soil, 


U.S.S.R. 


by A. I. DEMENTIEV and V. F. TUMEL 


Sovier Instrirute for the 
Study of Permanently Frozen Soil has been 
engaged, in addition to purely scientific prob- 
lems, in a study of the use of the ice and 
seasonal frosts for practical purposes and of 
problems connected with the strengthening 
and stabilizing of the permanently frozen 
stratum to serve as a foundation for various 
structures. In both cases the work has the 
purpose of showing methods to be used 
and the extent to which they may be em- 
ployed for strengthening the sub-soil strata 
and retaining surface waters. The Institute’s 
research is usually linked up with the work 
of government bodies concerned with the 
particular job in hand. 

In the Norilsk industrial region, Taimyr 
National Territory, a group of Institute 
workers started research going a few years 
ago. Institute workers who visited the dis- 
trict at the beginning of 1944 found that 
a strong contingent of researchers had 
grown up; one of the problems in which they 
had achieved success was in combating 
drifting snow. 

Norilsk is situated on the northern fringe 
of the wooded tundra and is subject to a 
lengthy period of strong winds and drifting 
snow. In former years local and main-line 
railways were buried under huge snow- 
drifts, which could only be cleared at the 
cost of tremendous effort; in the majority 
of cases man admitted his helplessness in 
combating nature, and the railways re- 
mained idle during a winter of from six to 
eight months. Nowadays snowdrifts do not 
interfere with the work of the Norilsk 
railways. The dynamics of drifting snow 


have been studied and methods discovered 


+4 


which ensure the constant passage of trains, 
irrespective of the weather. 

In 1944 M. M. Krylov drew up a project 
for the construction of anti-drift galleries over 
the railways of sufficient height to clear the 
trains. The galleries were built of snow blocks. 

The Institute has devoted a great deal of 
attention to the use of snow as a seasonal 
building material. M. M. Krylov, A. M. 
Chekotillo and their assistants have pro- 
vided the Red Army with a number of 
instructions on the building of snowhouses, 
for the winter, that are comparatively warm 
and easy to defend. 

Almost everywhere in the Soviet Union 
ice warehouses can be used effectively for 
the preservation of foodstuffs at temper- 
atures slightly below freezing point. The ex- 
perience gained during the past few years 
shows that these warehouses not only are 
cheap but are high quality refrigerators. A 
warchouse of this type built in the early 
part of 1941 is still in use, despite the dif- 
ficulties that have been encountered in 
maintaining it. M. M. Krylov is currently 
drawing up a scheme to use worked-out 
mine galleries as ice warehouses. 

There are many cases where the freezing 
of land masses is undesirable to industrial 
concerns. There was an interesting case in 
one industrial enterprise situated in’ the 
European part of the Soviet Union beyond 
the Aretie Circle. The Institute for the 
Study of Permanently Frozen Soil sent 
Engineer D. A. Fiveisky to find out why 
frozen soil appeared in mine workings and 
to recommend measures for preventing it. 
There was no permanently frozen area in 


the vicinity of the workings. Nevertheless, 
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local conditions were such that during in- 
tervals in the working of the mines frost 
appeared to such an extent that it was 
difficult to get at valuable mineral deposits 
and tens of millions of rubles-worth were 
lost. An investigation of the peculiarities 
of the temperature field in the vicinity of 
mines revealed the cause of the appearance 
of frost in the workings and measures were 
adopted to get rid of it. 

The region which the Institute ts 
mostly active, the region which constitutes 
its real laboratory, is the zone of eternally 
frozen soil, comprising about 47 per cent of 
the total area of the U.S.S.R. 


northern and northeastern section of the 


the whole 


country. Each year larger numbers of 
building and industrial organizations are 
penetrating into the extreme north, and all 
of them are confronted with intricate prob- 
lems arising out of the peculiarities of the 
permanently frozen soil, a natural phen- 
omenon that is still insufficiently studied. 
The Institute has organized a number of 
expeditions to the Transbaikal Region, mem- 
bers of which analyzed all the materials 
collected during three years of observations 
at the Transbaikal Frozen Soil Station, and 
the Transbaikal Expedition of the In- 
stitute discovered the conditions necessary 
for stability and the causes of deformation 
in buildings on the peculiar frozen soil of 
that region. The group, having discovered 
the chief causes of deformation, gave a 
quantitative appraisal of them, and in- 
structions for the design and building of 
installations in that region were compiled. 
The Institute sent another group of 
workers to Norilsk to study the present con- 
ditions of buildings erected seven years ago, 
and to give advice to builders in that region. 
The frozen stratum of Norilsk contains 
friable alluvial soils and mineral ice lying 
ata depth of from four to ten metres below 
the surface. When the sub-soil thaws out it 


tends to collapse, causing buildings to sink. 


CIVIL ENGINEERING IN FROZEN SOIL, U.S.S.R. 


The majority of the buildings are de- 
signed to prevent the subsoil from thawing, 
thus eliminating the possibility of their 
settling. The builders are also able to re- 
store the frozen sub-soil in cases where it 
has thawed under the foundations of build- 
ings and deformation has set in. 

In building practice the sub-soil is also 
warmed electrically, and the Norilsk build- 
ers, instead of using the usual current of 
300 volts, use 1,300 volts, and intend using 
up to 6,000 volts in the future. This method 
of heating thaws out the ground to a great 
depth with one heating. 

The Institute is currently engaged in 
compiling general norms and methods of 
building in the eternally frozen regions. 
The development of heating technique in 
the permanently frozen regions enables us 
to plan such installations as dams with a 
core of frozen soil and ice. 

In conclusion, we will relate an exper- 
iment in utilizing the waters that lie below 
the frozen strata. 

The city of Yakutsk obtains its water 
from the River Lena, taking it in the form 
of broken ice in winter time. It would be a 
difficult and costly business to build a water 
main from the river to the city and to exploit it 
under conditions of permanent frost. The water 
of the Lena is not suitable for drinking pur- 
poses and has to be filtered; furthermore, the 
river is always changing its course, so that the 
pumping stations require constant rebuilding. 

Professor Tolstikhin proposed the con- 
struction of artesian wells to get the water 
from below the 700-foot stratum of frozen 
soil. In 1940 an experimental well was bored 
to a depth of 1,600 feet, and gave sufficient 
quantities of good water. A bigger well 
was bored in the city of Irkustsk in 1944. 
This well was slightly deeper than the first 
and gives an abundant supply of water for 
the Yakut capital. There are also good 
prospects of using artesian wells to supply 


water in other parts of Central Yakutia. 
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The Hudson’‘s Bay Company trading-post at Fort 
warehouses 


Fur Production 


by M. J. and J. 


Gris: CHANGES have taken place 
in the fur trade since the early days when 
it dominated all other pursuits and inspired 
the exploration which opened to coloniza- 
tion the vast country which is now Canada. 
The early exploratory history of the Can- 
adian Northwest primarily concerned 
with the movements of adventurers who 
penetrated farther and farther northward 
to tap the sources of furs. The Hudson's 
Bay Company, formed in 1670, was at first 
content to establish trading-posts on Hudson 
and James Bays and encourage the Indians 
to bring their furs down the rivers to the 
coast. The trade of the St. Lawrence Valley 
and Great Lakes region was in the hands of 
the French royageurs who were pressing to 
the westward."! 

After 1763 the rivalry between the two 
groups became very keen. Scotch traders 


*Written in the Bureau of Northwest Territories and Yukon Aff 
sources, Ottawa 


*The authors wish to acknowledge the assistance of officers of t 
ind the Fur Trade Department of the Hudson's Bay Company 


Simpson, N.W.T., with store (right), dwelling (left), 
and garden 


in the | 
Northwest Territories 


L. ROBINSON* 


began competing with the French from 
Montreal and expanded into the North- 
west. The Hudson's Bay Company, finding 
that its furs were being diverted to the 
south, countered by also sending parties 
inland. Cumberland House, 230 miles from 
the mouth of the Saskatchewan River, 
was established in 1774 and became the 
distributing and collecting centre for the 
Company's interior trade. In the 
Montreal merchants combined to form the 
North West Company, and during the latter 
part of the eighteenth century fur-traders 
pushed to the Arctic and Pacifie Oceans. 
In order to retain the trade of the new fur 
areas both companies established a network 
of northern posts and serviced them with 
large canoe brigades. 

The North West Company was first to 
enter the Mackenzie Valley. Following 
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FUR PRODUCTION IN THE NORTHWEST TERRITORIES 


Alexander Mackenzie's historic trip to the 
Arctic, it mapped out fur areas and estab- 
lished posts at Fort Chipewyan (1789), en- 
trance to Mackenzie River (1790), Lae la 
Martre (1793), 80 miles west of Great 
Slave Lake on Mackenzie River (1796), 
Great Bear Lake (1799 and again in 1804), 
Fort Simpson (1804), Fort Good Hope 
(1805), and Fort Liard (1805). For the 
first time traders were in continuous con- 
tact with northern Indians and encouraged 
them to bring furs directly to their posts. 

The Hudson’s Bay Company attempted 
to match the expansion of its southern 
rivals and established posts on Slave River, 
25 miles south of Great Slave Lake (1803), 
and on Moose Island in Great Slave Lake 
(1804). In 1806, however, the Company 
found that it could not meet the competition 
and withdrew from Athabaska District. A 
reorganization of the Company in 1810-11 
resulted in renewed expeditions into the 
Northwest. Utilizing its short river supply 
route to Hudson Bay, the “Honourable 
Company” was able to regain its share of 
the fur catch. Finally, in 1821, the two 
competing companies amalgamated under 
the name of the Hudson’s Bay Company 
and there followed a more orderly ex- 
pansion. 

During the first half of the nineteenth 
century the Hudson’s Bay Company had a 
monopoly of the trade of this large area of 
Canada in which fur was the only known 
resource. Throughout the period the post 
factors of the Company maintained various 
regulations aimed at conservation of many 
of the fur species and imposed definite 
restrictions which prevented overtrapping 
of others. In 1825 Indians were discouraged 
from hunting beaver during the summer, 
and in 1830 the catch for certain districts 
was restricted to the average for preceding 
years. In 1839 only large muskrat were 
accepted, and at some posts certain furs 
were refused over a period until their num- 
bers increased locally. The rule of the Hud- 
son’s Bay Company ended in 1869 when 
Rupert’s Land, comprising the vast wood- 
lands and tundra of Northern Canada, was 
bought from the Company by the newly- 
federated Government of Canada. 

Fur-laden ships had been passing through 
Hudson Strait for 250 years before the first 
trading-post was established in that area.‘ 
Beginning in 1909 at Wolstenholme, on the 
northwest corner of Ungava District (now 
Quebec), the Hudson’s Bay Company start- 
ed to tap the Eastern Arctic fur resources. 
White fox is the only economic fur-bearer 


living in the Arctic tundra area, but catches 
were good and a market was available, 
enabling the Company to increase the num- + 
ber of its posts and encourage more of the >* 
Eskimo inhabitants to become trappers. 
Revillon Fréres, a French-Canadian trading 
company, established posts in the Eastern we 
Arctic during the 1920's, but was bought out 
by the Hudson’s Bay Company in 1936. 
Posts were opened along the coasts of Ws 
Hudson Strait and northward in’ Baffin 
Island: Lake Harbour (1911), Cape Dorset 
(1913), Stupart’s Bay (1914), Frobisher 
Bay (1914), Pangnirtung (1921), Pond Inlet 
(1921), River Clyde (1923), Aretic Bay 
(1926 and again in 1936), and Fort Ross y See 
(1937). The ice-breaker Nascopie was built 
by the Hudson’s Bay Company in 1912 to 
bring annual supplies to these isolated posts, 
and the sturdy ship has continued to service 
this ever-increasing trade up to the present. 
Throughout the years when settlement 
Was spreading across Canada the North- 
west Territories remained a vast fur pre- 
serve which annually produced a large fur 
catch for the scattered native population. 
These pelts were turned in at the trading- 
stores for more and more of white-man’s 
goods until the native life became almost 
completely centred around trapping. As 
population spread northward, exploitation of ‘ 
the fur resources of this frontier area in- 


creased. Independent fur-traders entered 
the field, but few were able to compete Me 
VALUE OF FUR TRADE AND 
MINERAL PRODUCTION 
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SCALE 


BA} Prepared at the ofhes uf the Surveyor General, Otta 
The preserves and sanctuaries of the Northwest Territories are enclosed in heavy black lines. 
They are maintained primarily for native hunting and trapping. 


successfully with the efficient organization 
and widespread service of the Hudson’s Bay 
Company. Competition for furs meant that 
overtrapping was encouraged and little was 
done to protect the fur-bearers. This situa- 
tion was, unfortunately, encouraged by the 
false assumption that such vast areas with 
a sparse population could not be depleted. 

The number of white trappers increased 
rapidly during and after the years of the 
Klondike gold rush, when some of the gold- 
seekers remained in the Territory. A further 
influx came during World War I when fur 
prices rose steeply, and another increase, 
after 1920, followed the collapse of the oil 
“boom” at Norman Wells. The intensive 
trapping of the two decades (1900-20) was 
one of the chief factors in reducing the num- 
bers of certain Mackenzie District fur- 
bearers. 

When the present Northwest Territories 
Administration was organized in 1921, con- 
servation regulations were immediately in- 
stituted to protect the declining fur-bearing 


*Administration of the Act comes under the Minister of Mines and Resources, who is advised by the Northwest Territories 
Council. Direct Supervision is the responsibility of the Bureau of Northwest Territories and Yukon Affairs, while enforcement 


is carried out by the R.C_.M.P., who are ex officio Game Officers 


Bureau of Northwest Territories and Yukon Affairs, Dept. of Mines and Resources, Ottawa 


animal population. The Northwest Terri- 
tories Game Regulations*, which have been 
evolved over the years, are concerned with 
two vital factors: (1) the welfare of the 
native population, and (2) the economical 
harvesting of the fur crop. The former is 
reflected in the regulation which limits the 
number of white trappers to resident Brit- 
ish subjects who held licences on May 3, 
1938, and have continued to live in the Terri- 
tories. Newcomers are not allowed to trap 
in the Territories. Such restrictions recog- 
nize that the welfare of the Indians and Es- 
kimo now depends on trapping and provide 
protection from excessive white competition. 
The natives have been further assisted by 
the setting aside of several large preserves 
in which only native-born Indians, Eskimo, 
or half-breeds living the lives of natives are 
permitted to hunt or trap. No trading-post 
can be opened without permission from the 
administration and approval of its location. 
This centre then serves the natives for either 
food or relief in times of stress. 


\ booklet containing game regulations may be obtained from the 
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FUR PRODUCTION IN THE NORTHWEST TERRITORIES 


The second aim of the regulations, the 
economical harvesting of the fur crop, is 
more difficult to attain, © and depends 
largely upon having an accurate picture 
of the number of animals being trapped 
regionally within the Territories. Measures 
have been instituted towards this end: 
(1) declaring open and close seasons upon 
the trapping of most animals; (2) fixing a 
maximum bag for certain fur-bearers; (3) 
creating preserves and sanctuaries in which 
no one is permitted to hunt or trap, (e.g., 
Thelon Game Sanctuary), and others in 
which only those who hunted or trapped 
before the creation of the preserve are 
granted permits (e.g., Wood Buffalo Park, 
Mackenzie Mountains Preserve). 

The Administration keeps abreast of fur 
and game conditions by co-ordinating in- 
formation supplied by various organiza- 
tions in the area.* Each trader reports the 
total number of furs of all kinds which 
are turned in at his store, and a record is 
maintained of the Fur Export Tax paid on 
each pelt. Similarly, the R.C.M.P. fill in 
“Native Game and Fur Returns” from in- 
formation supplied by individual natives. 
The police officers further assist by sub- 
mitting periodic reports on general game and 
fur conditions within their areas.) Every 
two years a wildlife conference is held in 
Ottawa with representatives of the prov- 
inces attending to exchange facts and 
opinions concerning wildlife management. 
Information of this nature has been assem- 
bled here to present not only a picture of 
fur production in the Northwest Terri- 
tories, but also a more detailed study of fur 
catches within smaller regions of this ex- 
tensive area. 

PRESENT Fur TRADE 

By virtue of its geographic and climatic 
environment, Canada is destined to con- 
tinue playing an important role in the fur 
trade of the world, provided that adequate 
supervision is exercised. Although the rel- 
ative value of the fur trade is decreasing as 
Canada becomes more industrialized, the 
absolute value of fur production has re- 
mained generally constant during the past 
twenty years, averaging about $15,000,000. 
annually. As more and more of our country 
became settled, the trend was to bring the 
furs closer to the market by fur-farming. 
Fur farms, producing chiefly silver foxes 
and mink, have contributed about 30. per 
cent of the value of Canadian production 
over the past ten years. 

The Northwest Territories contain some 


of the best fur environment of Canada, 
producing pelts of prime value. Since their 
aurea comprises more than one-third of the 
Dominion, and much of this great region 
is economically suitable only for the pro- 
duction of fur, the importance of North- 
west Territories fur to the total trade of 
Canada is considerable. In total value, the 
fur catch of the Territories has continually 
constituted about one-tenth of the value of 
the Canadian catch during the past two 
decades. In total number of pelts, the 
Dominion-wide harvests have increased in 
the past ten years from about 4,000,000 
annually to over 7,000,000, while those of 
the Territories have increased from about 
200,000 to 500,000 pelts. The accompanying 
chart illustrates the average annual catch 
of various N.W.T. fur-bearers during five 
years (1938-1943) as compared with the 
same averages for all of Canada. The 
relative importance of white fox, beaver, 
and muskrat is clearly evident. 

Until 1920 the fur trade was virtually the 
only industry of the Territories. In that 
year oil was struck below Fort Norman and 
the attention of prospectors was directed 
northward. It was not until the discoveries 
of radium in 1930 and gold at Yellowknife 
in 1934 that mining began to displace the 
fur trade as the region’s chief industry. 
Because of the geographic character of the 
country, however, and the dependence of 
the native population upon the fur trade, 
the latter industry will remain fundamental 
in the economy of this area. 

White trappers are not numerous in the 
Northwest Territories. Although the number 


AVERAGE ANNUAL FUR CATCH 
1936-43 
NO.OF PELTS 10,C00 50,000 100, 
T 
BEAVER | 
RED- FOX 
WHITE FOX | | 
CROSS FOX| | | | 
LYNX | 
1004000 soqooo |_| 100,000 
ERMINEM | 
MINK | | 
| | 
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*This information has also been assembled by the Bureau of Animal Population, Oxford University, and parts of it were published 
in a series of annual articles in the Journal of Animal Ecology, Cambridge, England 
1942", by D 


Chitty 


Canadian Arctic Wildlife Enquiry, 1935 to 
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Above:—An Indian trapper sets a mink trap 
in the snow. 


of trapping licences issued each year re- 
mains between 500 and 550, the actual 
number of active trappers is much smaller. 
Most of the present-day trappers are old- 
time residents of the Territories.“ Nearly 
all of them live in the Mackenzie Valley, 
chiefly around Fort Smith, Simpson and 
Aklavik. Only a few trap in southern Kee- 
watin District and none in the Arctic 
Islands (Franklin District). The following 
table shows that about 20 per cent of the 
furs traded are caught by white trappers, 
and this percentage has remained fairly 
constant over the past decade. 


AVERAGE PERCENTAGE OF EACH FUR-BEARER 
TAKEN BY WHITE TRAPPERS 


1982-35 1940-438 
Red Fox 39 42 
Lynx 29 23 
Mink 22 23 
Muskrat 15 20 
Ermine 25 20 
Beaver 12 19 
Marten 15 10 


Trapping is the chief source of income of 
the Mackenzie District Indians, but they 
still depend upon wild game for a large part 


Top to bottom:— 

The Indian proudly displays some of the best 
samples of his winter’s catch. 

Furs are traded at the nearest store for staple 
food. 

The trading company hangs the furs in a 


warehouse, where they will later be graded. 
Photos courtesy The Beaver 
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FUR PRODUCTION IN THE NORTHWEST TERRITORIES 


of their food.) Summer fishing usually pro- 
vides enough fish to keep families and dogs 
alive, and larger autumn catches are dried 
or salted to be used during the early winter. 
Fresh meat is obtained during the winter 
from moose or the wandering herds of car- 
ibou. Trapping begins in November when 
there is enough snow on the ground for 
travelling. A group of families usually camps 
together, living either in tents banked with 
boughs or in log cabins. The men visit their 
trap-lines periodically to bring in fur, while 
the women and children remain around the 
central camp. Occasional trips are made to 
the nearest trading-store to exchange winter 
furs for food and supplies, and nearly all 
natives come to the settlements for the re- 
ligious holidays of Christmas and Easter. 
Most families own log cabins in the white 
settlements and spend one or two months 
there during the summer. 

The present fur trade of the Northwest 
Territories is still predominantly the 
hands of the Hudson’s Bay Company, which 
has 41 trading-stores in the Territories and 
an additional nine in Arctic Quebec.* Of 
the remaining 103 traders, most are indivi- 
duals, and no other organization has more 
than three stores. In total numbers of pelts, 
the muskrat is the leading fur animal of 
the region, followed by white fox, beaver, 
ermine, red and cross fox, mink, marten 
and lynx. Since most of Keewatin and all of 
Franklin District are north of the tree-line, 
nearly all the fur-bearers, excepting white 
fox, are caught in Mackenzie District. It 
is to the latter district that most of the fol- 
lowing material refers. 

The accompanying graphs (on which only 
the leading five regions and one of the 
lowest are shown) illustrate the numbers 
of various fur-bearers caught within certain 
districts during the period 1932 to 1948. 
They show which areas are the chief pro- 
ducers of certain types of fur, and also 
mark the cyclic variations in numbers 
caught. Biologists believe that nearly all 
fur-bearers fluctuate in numbers over a 
period of years; e.g., four-year cycle for 
white fox, and ten-year cycle for lynx.“ 
The graphs show regionally the actual 
numerical variations produced by these bio- 
logical phenomena, but even their signifi- 
cance must be interpreted with caution. 

The charts illustrate the numbers of furs 
traded at the stores, and, although these 
figures should approximate to a percentage 
of the number of animals in the wild, such 
factors as good or bad hunting seasons, 
availability of food, ambition of the natives, 


*The Company has over 200 trading-posts in Canada 


climatic cycles, forest fires, current fur 
prices, Conservation measures, new trading- 
posts, and other human disturbances must 
be considered before arrival at definite 
scientific conclusions. Despite these diffi- 
culties, trends and fluctuations can be seen, 
and the information is important in plan- 
ning future conservation measures. 


Muskrat: About 300,000 muskrat, representing 1 7 
of the Canadian muskrat catch, come from the North- 
west ‘Territories, and at present 75 per cent of this 
total is obtained in the Mackenzie River delta. Here 
nature has created an exceptional habitat for these 
small fur-bearers. The Mackenzie River breaks up into 
a great number of rivers, streams and cut-off channels, 
and among them lie innumerable lakes of all sizes. 
Muskrat food is plentiful in the delta and, despite an 
annual harvest which now exceeds a quarter-million 
pelts, no decrease in numbers is evident. The delta has 
consistently been the best muskrat area in the Terri- 
tories, its percentage of the total N.W.T. catch having 
steadily increased from 50 per cent in 1933 to 75 per 
cent in 1943, (12) 

Muskrat are caught by being trapped, either in their 
houses in the ice or in burrows along the stream banks, 
and by being shot in the water after the ice breaks up. 
Equipped with a light “ratting™ canoe and a .22 rifle, a 
native can move rapidly from one stream or lake to 
another and shoot from 100 to 200 “rats” in a night. 

Smaller numbers of muskrat are traded at nearly all 
the Mackenzie Valley posts, since lowland, lakes and 
swamps are typical of the district. The most important 
of the lesser areas are Slave River delta (15,000 to 
75,000 annually) and the lake country northwest of 


Fort Rae. 


White Fox: Nearly all (an average of 87 per cent) 
of the Canadian white (Arctic) fox catch comes from 
the Northwest Territories, the remainder being caught 
in Arctic Quebec. Ranching attempts in southern dis- 
tricts, as well as in the Arctic, have not been success- 
ful. The white fox is one of the few economic resources 
of the Canadian Arctic and the only product which 
the Eskimo inhabitants can trade for white man’s food, 
utensils, and equipment. Beacuse there is a definite 
short-period cyclic variation in numbers of white 
foxes, a factor of real instability exists in Eskimo 
economy. (13) 

The variation is one of abundance every four years, 
with a particularly low year occurring between the 
peaks.) For example, the take in the Lake Harbour 
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area, Baffin Island, dropped from a peak of over 4,000 
pelts in 1941-42 to less than 200 in 1943-44. The accom- 
panying graph shows that the four-year cycle in white 
fox numbers is fairly definite in the Eastern Arctic 
regions, but is less regular in the Western Arctic and 
Mackenzie District. 

In Mackenzie District the white fox catch comes 
chiefly from two areas, both north of the tree-line. 
White trappers go out into the Barren Grounds east 
and north of Reliance, at the eastern end of Great 
Slave Lake, and spend the winter trapping in the area, 
returning to Fort Smith or northern Alberta settlements 
in the spring. The white fox catch at Aklavik comes 
largely from Banks Island, and the steady increase 
since 1937 is chiefly due to the rich catches resulting 
from a change to inland trapping by the Eskimo on 
the island. 

The Eastern Arctic region, which includes Baffin 
Island, Keewatin District and Arctic Quebec, is the 
leading producer of white fox pelts. Among the smaller 
comparative areas which are shown on the graph, 
Keewatin District has been a consistently good pro- 
ducer. The Western Arctic region, which includes the 
western Arctic Islands and the north coast of Mac- 
kenzie District, has returned exceptionally large catches 
in some years, and has increased in importance since 1937. 


Beaver: The Northwest Territories produced about 
15 per cent of the annual Canadian beaver catch during 
the years 1938-43, and this proportion has increased in 
recent years as a result of close seasons in other prov- 
inces. Despite the fact that numbers caught in the 
Territories have remained fairly constant (about 
12,000 annually during the decade preceding 1943), it 
was believed that the area was being overtrapped, and 
conservation measures have become necessary to 
maintain the supply. A close season was declared in 
1928 for three years in Mackenzie District, and when 
it was reopened in 1932 a quota of fifteen beaver per 
hunter was decided upon. By 1940 beaver were almost 
exterminated in the Mackenzie River delta, and the 
area was set aside as a special sanctuary in which they 
could not be trapped. 

Current high prices of fur have resulted in further 
inroads into the beaver population of the southern 
part of Mackenzie District, necessitating a close season 
in the area south of Liard River and east of a line 
joining the Liard River and Great Bear Lake. North of 
this area the season has been shortened to two months 
(March and April), the quota reduced to ten, and 
shooting of beaver prohibited. 

There appears to be little cyclic variation in the 
Mackenzie District beaver catch, as indicated by the 
accompanying graph; slight fluctuations in’ various 
regions depend largely on current regulations and 
prices. In general, the number trapped and shot 
increased from 1939 to 1941, but since then totals 
have fallen off, especially at) the southern 
Catches at Fort Simpson have remained consistently 
high and increasing, while those from the lower 
Mackenzie River posts of Norman, Good Hope and 
Arctic Red River have remained fairly constant (about 
1400 annually 

Beaver is one of the fur-bearers easily exterminated, 
and the record in the Territories, as well as in the rest 
of Canada, shows a tendency towards depletion. At 
the same time, beaver is one of the fur-bearers easiest 
to preserve under careful management. Successful 
experiments with beaver sanctuaries, such as those 
run by the Hudson's Bay Company on Charlton and 
Akimiski Islands in James Bay, show that a harvest 
can be obtained without depleting the supply. (1° 
These projects point the way for similar steps in other 
parts of the Territories. 
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White trappers arrive at a trading-post on James Bay. Note the 


caribou parka worn by one of the men. 


Ermine: Although the ermine (weasel) catch of the 
Territories ranks fourth in total numbers, its relative 
value is much less. The area produces only 1.5 per cent 
of the total Canadian annual catch. Ermine is known as 
an “incidental” fur at the trading-posts; i.e., very 
little attempt is made to trap ermine, and those turned 
in are usually caught in traps set for other animals. 
Much of the ermine catch results from the trapping 
activities of boys who are learning the fundamentals 
of their future occupation. 

Regional totals fluctuate with slight peaks occurring 
every two or three years. A peak was reached in 1939- 
40, and totals have declined rapidly since then. Largest 
returns of ermine are recorded at the southern settle- 
ments of Providence, Resolution and Smith, with the 
Aklavik area increasing recently. Lower totals at 
Norman and Good Hope are due chiefly to the smaller 
number of Indians trapping in the area 


Coloured Foxes: Red foxes are the most numerous 
of the coloured foxes in the Territories, and their 


pelts are classed as one of the cheaper types of fur. 


Since there are no fox farms in the Territories, the 


catch amounts to only 7 per cent of the Canadian 
total. One of the important recent trends has been the 
extension northward of the red fox range. They are 
now found in small numbers beyond the tree-line and 
are causing an economic problem by destroying the 
more valuable white foxes in the traps. 

There appears to be a ten-year cycle in the popula- 
tion of red foxes. A peak was noted in 1934-35 at 
nearly all settlements in the District, and another was 
reached in 1944. The bottom of the cycle occurred 
during the years 1937-39, which were also low years 
for some of the other fur-bearers of the region. The 
Fort Smith area has always produced the largest 
number of red foxes, followed by the Aklavik, Resolu- 
tion and Rae regions. 

Cross foxes are found in smaller numbers in the same 
areas, and follow the same general cycle as red foxes. 
One of the chief differences is the proportionately 


Aerial views of Mackenzie 
River delta—some of the 
best muskrat habitat in 
Canada 
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a basket sled and dogs in a single line. 


Photos courtesy The Beaver 


larger number of cross foxes (as compared with the 
number of reds) that are trapped in the Aklavik- 
Arctic Red River-McPherson area. The Fort Smith 
and Resolution areas produce the largest numbers of 
cross fox pelts as well as red. 

The cyclic fluctuations of the fox population have 
long been studied by the biologists, (16) but many phases 
are still unexplained. Whether the cycles are due to a 
straight predator-prey relationship, to periodic dis- 
ease epidemics, or to combinations of these and other 
factors, is still to be fully determined. It is particularly 
noticeable that the Aklavik and Rae areas do not 
follow the general fox cycles of the other sections. 


Mink: The mink is an old stand-by in the fur trade 
of Mackenzie District. As in the case of many other 
fur-bearers, it appears to have a seven to nine year 
cycle of abundance. Mink are always found near water; 
thus the Mackenzie River delta area and other lake- 
dotted sections form excellent habitats. Fine mink 
pelts come from Mackenzie District, but, since much 


Photos by J. L. Robinson 


In the Eastern Arctic trappers have 


komatik sled and fan-hitch fcr dogs. 


of the Canadian mink production comes from = fur 
farms nearer the markets, the Territories’ catch 
amounts to only about 4 per cent of the Canadian 
total. 


Since the trend in fur production is towards fur- 
ranching and controlled wild catches, it may be signi- 
ficant that three of the five fur farms in the Terri- 
tories are to-day successfully raising mink. Two of 
these are located in the Mackenzie delta area south 
of Aklavik, and the third is on an island near Yellow- 
knife. The mink are fed on imported meal, but their 
diet is supplemented by fish, which are found through- 
out the Territories in large numbers. 


Within the last twenty years there have been three 
mink peaks in Mackenzie District. The first was re- 
corded in 1923-24 and totals were higher (21,000) 
than in the next peak of 1932-33 (18,000). The second 
peak was not reached until a year later at some of 
the settlements, and was not evident until 1934-35 
at Simpson, Norman and Good Hope. The third peak 
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Right:—Cross fox 
Below:—Beaver 


National Parks photos 


of 1940-41 also varied regionally within the District 
over a period of three years. As is the case with many 
of the fur species which are being actively trapped, it 
is noticeable that succeeding peaks tend to be lower 
than previous ones. Careful attention will be given to 
the expected mink peak of 1948 to determine if the 
total mink population of the District is actually de- 
clining, or if the smaller catches are due to the low- 
water period of recent years. 

In good years the Slave River delta area, tributary 
to the posts at Resolution and Rocher River, has had 
the largest mink catch, but, strangely, has had one of 
the lowest in poor years. Mink numbers have been 
more consistent around Fort Smith, but the Aklavik 
and Rae areas failed to reach the peaks in 1940-42 
which were recorded in 1932-33. 


Marten: Mackenzie District was once the best 
marten country in Canada. In the period 1851-56 the 
average annual marten total exceeded 30,000 pelts, 
and some sections produced numbers greater than the 
present take of the whole Dominion. (7) Excessive 
trapping soon decimated this valuable fur-bearer, and 
by 1930 the average annual catch of Mackenzie Dis- 
trict was only about 5,000 pelts. In 1936 the marten 
season was shortened one month, and in 1940 a quota 
system of two animals south and twenty north of the 
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Mackenzie-Liard Rivers limited each trapper’s catch. 
As there was no apparent improvement in the follow- 
ing years, a close season was declared in 1943 which is 
to remain in effect until marten recover their status. 
Since the District was producing about 18 per cent of 
the Canadian catch, closing the season reduced the 
income of Indians and whites, but fortunately this 
has been balanced by increased prices for other furs. 
Marten live in the high forested valleys of the South 
Nahanni and Peel Rivers in the Mackenzie Mountains 
and also in the lowland swamps north of Great Bear 
Lake. Since the closing of the season in Mackenzie 
District, Indians from Arctic Red River and Fort 
McPherson have been able to go into the Peel Valley 
of Yukon Territory and bring out valuable catches of 
marten. In recent years the marten population has 
been too low to show any cyclic fluctuation, but the 
graph does illustrate the rapid decline of marten at 
Simpson, Norman and Rae, and the relative increase 
at Good Hope and Arctic Red River. The Resolution- 
Providence area, along the south shore of Great 
Slave Lake, has had few marten in the past decade. 


Lynx: The Canadian lynx catch is comparatively 
small (about 7,000 pelts annually), and about 22 per 
cent came from the Territories during 1938-43. It 
has been fairly well established that lynx have a ten- 
year cycle of abundance, which is correlated with the 
cyclic abundance of rabbits. (8) The Mackenzie lynx 
peak occurred in 1934-35 and, although complete 
totals have not yet been tabulated, it was expected 
that the winter of 1944-45 would also see an increased 
catch. 

The Simpson-Providence area is the only section 
where lynx are caught in comparatively large numbers. 
The Arctic Red River-McPherson area had a good 
catch in 1934-35, but has done poorly since. During 
the period of scarcity catches were low at all settle- 
ments except Simpson. Rae and Resolution have con- 
tinually been poor areas for lynx. 


Other Fur-Bearers: In addition to the chief fur- 
bearers described above, there are others that are 
caught in smaller numbers in the Territories. Coloured 
foxes include from 200 to 400 silver foxes annually, 
trapped chiefly in the southern part of Mackenzie 
District, and about ten to twenty black foxes. Blis 
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foxes (a colour phase of the white fox) are found in 
the same Arctic areas as white foxes at a ratio of about 
one per cent. About 300 otter are trapped annually, 
coming chiefly from Fort Smith and Rae. The fisher 
is one of the most valuable of Canadian fur-bearers, 
and, although a few hundred are trapped annually in 
northern British Columbia, 36 has been the highest 
number caught in any one year in the Territories 
since 1932. Skunks are found occasionally in traps, 
and from 50 to 100 are turned in each year to the posts. 
From 500 to 1,000 wolves are shot or trapped annually, 
and, although their fur value is not high, they are 
killed whenever possible. Wolves and, in the Barren 
Grounds, wolverines prove the Nemesis of trappers, 
for each year they destroy valuable fur in the traps. 
CONCLUSION 

In breaking down the Territories’ fur 
‘atch into regions, one is able to see where 
the various centres of animal population 
are located. Some areas are important be- 
cause they produce the largest percentage 
of certain furs, while others are important 
for the general high numbers of a variety 
of furs. The accompanying map illustrates 
the regions tributary to the posts which 
were used on the graphs, and the chief 
fur-bearers of each region. In order to ob- 
tain some idea of the densities of mammal 


populations, one should correlate the num- 
ber of pelts caught in each area with the 
number of trappers. (See map of Indian 
population. ) 

The following table rates the importance 
of each region in the production of pelts of 
eight chief fur-bearers of Mackenzie Dis- 
trict. It readily shows the significance of 
Simpson as a fine-fur area, since this section, 
which includes the posts of Liard and Wrig- 


LEADING FUR AREAS OF MACKENZIE DISTRICT 


Place Beaver Marten Lynx Mink 
Fort Smith 2 6 3 2 
Resolution 7 s 1 
Providence 6 s 2 6 
Rae 6 4 
Simpson 1 l 
Norman 4 3 4 7 
Good Hope 5 2 7 Ss 
Aklavik 7 5 3 


Indian 
Muskrat Red Fox Cross Fox Ermine Population 

4 l 1 5 290 

3 3 2 os4 
5 5 7 1 523 
2 4 6 G18 
7 4 657 
s 7 5 7 374 
1 2 2 4 639 


Left:—Marten 
National Parks photo 


Pelow:—Muskrat 


Photo courtesy The Beaver 
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“FUR PRODUCTION 


MACKENZIE DISTRICT, N.W.T. 


12s 


SIZE OF LETTER IS PROPORTIONATE TO NUMBERS TRAPPED 


MUSKRAT, MK - MINK, MN- MARTEN, L LYNX, B BEAVER, E — ERMINE, RF — RED Fox. 
CF cross FOX, WF — WHITE 


ley, ranks first in the production of beaver, 
marten and lynx, the more valuable furs. 
This importance is mirrored by the fact that 
there are fifteen to twenty traders in the 
Simpson area and twelve active white trap- 
pers. In total numbers of all furs, Fort Smith 
ranks highest, recording fairly large numbers 
of all species excepting marten. This area, 
which includes the northern part of Wood 
Buffalo Park, produces the greatest number 
of coloured foxes and rates second in beaver 
and mink. The Resolution area, which in- 
cludes the trading-posts at Rocher River 
and Snowdrift, is also one of the leading 
general fur areas, ranking among the first 
three producers for all furs excepting marten 
and lynx. 

In total annual value of fur production, 
the Aklavik-Fort McPherson-Arctic Red 
River area is by far the most valuable 
section of the Northwest Territories. During 
the period 1938-43 the average annual 
catch had a value of over $500,000. Two 
chief fur-bearers, muskrat and white fox, 
constituted 85 per cent of this value. The 
remaining centres, listed in the following 
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table, have annual catches valued at from 
$100,000. to $200,000., and usually the value 
of one particular fur-bearer is about 40 per 
cent of the total. In the Resolution area, 
for example, the white fox catch from east of 
Reliance has been the most valuable. At 
Fort Smith beaver constituted 36 per cent 
of the average annual value, while at Simp- 
son 55 per cent of the total value consisted 
of beaver pelts. Similarly, at Providence, 
Norman and Good Hope beaver comprised 
36 per cent of the annual fur value, but 
muskrat was the most valuable fur-bearer at 


Rae. 
AVERAGE ANNUAL VALUE OF FUR PRODUCTION 
1938-43 


Aklavik............ $505,000. 
Resolution............. $198,000. 
Fort Smith............ .$190,000. 
$175,000. 
$140,000. 
Good Hope............. 90,000. 
Norman............ 90,000. 
Providence............. % 87,000 
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FUR PRODUCTION IN 


The general picture of fur production in 
the Northwest Territories shows that there 
are pel sriods of fluctuation in the numbers 
of various fur-bearers.'"’ The years 1933-35 
were generally good fur years, while the 
period 1936 -39 gre Ma in poor catches. 
From 1940 to 1944 catches were again 
quite high, but whether this was due to the 
very high prices paid for furs during the 
war years, or simply to a period of fur 
abundance, can be determined only over a 
longer period. 

The successive peaks for most species have 
gradually become lower and lower in the 
Territories. It was apparent that even this 
sparsely-settled fur area could not  with- 
stand intensive trapping, and regulations 
were instituted to curtail overtrapping. ‘~” 
Fur catches are now more controlled, but 
the depletion of certain stocks means that 
conservation and restocking steps are ne- 
cessary to build up the area to its former 
position as a fur-producer. Before such 
measures can be instituted, further research 
work and study are necessary to determine 
more closely the actual status and numbers 
of fur-bearers in the Territories. 

In order to maintain fur production in the 
Territories, the Administration is introdu- 
cing an improved system of forest fire pro- 
tection and preparing a programme of 
conservation education for the natives. The 
establishment of fur farms is being encour- 
aged as a means of stabilizing production. 
Plans under consideration for future wild- 
life management include the improving of 
certain areas, (by methods similar to those 
employed in 19388 in Wood Buffalo Park 
with the construction of dams and earth- 
fills to maintain water levels), special 
supervision of productive areas like the 
Mackenzie Delta, and the introduction of 


A small mink farm 
operated by a white 
trapper near Aklavik. 


THE NORTHWEST TERRITORIES 


‘INDIAN POPULATION 
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registered trap-lines to prevent overtrapping. 

The Northwest Territories provide a 
natural environment excellently suited for 
fur production—a resource which utilizes 
large areas of apparently useless country. 
In the current inventories of resources of 
our vast Canadian Northwest, the fur- 
bearing animals must have proper attention 
in order to maintain their position in the 
total Canadian economy. The fur trade of 
the Territories has seen many changes, but 
it is not a spent force nor in danger of ex- 
tinction if wise management prevails. Be- 
“ause of its importance to the natives 


and the permanent white population, one 
van feel confident that fur will remain one 
of the most valuable exports of the Terri- 
tories. 
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One of the main cabins of a white trapper’s trap-line near Fort Simpson 


Further information may be obtained from the following 


sources 
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A group of permanent Indian cabins at Arctic Red River, N. W. T. 
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The Scottish Borderlands 


by AUGUSTUS MUIR 


The Scottish Borderlands are not only beautiful in themselves, but are full of romantic history 
that has been perpetuated in ballad and song. The quiet waters of the River Tweed, famous 
among anglers all over the world, meander past the noble ruins of the abbeys of Melrose, Kelso 
and Dryburgh, while the tall, narrow ruins of Border castles bear witness to many a stirring 


battle in the past. 


border-line between England 
and Seotland leaps from summit to sum- 
mit along a great chain of hills. The 
highest of them all, the Cheviot, gives its 
name to the whole range of these impressive 
uplands; and from its great rounded top, on 
a clear day, miles of the Scottish Border 
country can be seen. 

Although this area lacks the sublime 


majesty of some of the mountainous country 
in the Seottish Highlands, it has clearly- 
defined characteristics of its own. Both 
strength and serenity are in that landscape: 
there are lonely moors inhabited only by 
grazing sheep: there are charming and 
intimate valleys, with  tree-clad slopes, 
hidden in the folds of those rolling hills: 
there are wide dales and noble streams and 


Top: Thomas Carlyle (1795-1881), the famous Scottish historian and essayist, was born in this house (with the 
archway) in the little town of Ecclefechan, Dumfriesshire, just north of the Solway Firth. He died in Chelsea, London, 


but lies buried in Ecclefechan churchyard 


Photos courtesy of the British Council 
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little grey towns nestling in the hollows. 
Much of Scotland's history is written upon 
that romantic countryside. 

The border-line runs from the North Sea 
in the east, right across to the Solway Firth, 
which opens upon the Irish Sea in the west. 
The coastal town of Berwick-upon-Tweed 
forms a kind of buttress on the northeast; 
and, although it is geographically in Eng- 
land, it has all the appearance and atmos- 


phere of a Scottish town—and indeed was 


| part of the Scottish Kingdom until late in 
the Middle Ages. It still has the old walls and 
\ ramparts, built in 1558, which made it one 
of the most strongly fortified towns in 
Europe. To-day it is a residential place of 
great charm, with steep streets that lead 
down to the side of a great river—a river 
| that flows for 100 miles (161 kilometres) 
| through all the eastern part of the Border 
country, which drains an area of over 1,800 
| square miles. 

| This river, the Tweed, has probably 


evoked more affection and loyalty from 
those who have dwelt beside it than any 
other river in Scotland. *“Tweed’s fair river, 
broad and deep”, as Sir Walter Seott 
described it, is a fair and pleasant river, less 
turbulent than those to the north, though 
many scenes of turbulence and_ violence 
have been enacted on its banks in Scotland's 
history. Its lower reaches, which are 
famous among anglers all over the world, 
lie beside the southern fringes of the largest 
plain in Scotland. The Merse, as it is called, 
is a green rich land populated by a race of 
sturdy and industrious farmers. The little 
market towns of the Merse, such as Duns 
and Kelso and Earlston, have a grey charm 
that is not spoiled—indeed, many think it is 
enhanced —by the Scottish severity of their 
architecture. And westward of the Merse is 
Tweeddale, where the towns that have 
grown up beside the river are busy manufac- 
turing centres for woollen goods. 

One of the loveliest places in all the 
Borderlands is Ettrick Forest, drained by 
tributaries of the Tweed; and here the 
traveller comes with surprise and delight 
upon the largest and most enchanting loch 
in southern Scotland—St. Mary's Loch, 
praised so ardently in literature and song. 
And down on the Solway side of the border- 
line, there is a green, flat strip of country 
that corresponds to the Merse plain at the 
other end of the Cheviot Hills. Solwayside 
has a spacious beauty, and its aspect 
changes twice a day as the swift tide ebbs 
and flows, transforming a wide desert of 
damp sand, the haunt of sea-birds, into a 
blue sparkling estuary. 

The traveller through those dales is 
struck by the number of small ruined castles 


The lovely ruins of Melrose Abbey of which Sir Walter 
Scott wrote: 

‘If thous would’st view fair Melrose aright, 

Go visit it by the pale moonlight” 
Perhaps the soaring arches and reddish-grey sandstone 
do look their most romantic when limned in the black and 
white of moonlight, but they have a rare beauty at ail 
times. The abbey was founded by David 1 of Scotland in 
1136, with monks from Rievaulx, but it was wrecked in the 
course of fierce border wars in the sixteenth century. The 
heart of Scotland’s famous king, Robert the Bruce, is 
buried beneath the east window, while on the north side of 
the abbey lie the tombs of some of the powerful Border 
family of Douglases. 
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to be seen. They were the fortified homes of 
the chiefs of different Border families—the 
Douglases, the Hepburns, the Scotts and so 
on: and each was a_ self-contained com- 
munity. Their towers are tall and narrow, 
crowned by a bartizan, and they were once 
surrounded by a palisade. The entrance- 
door is one floor up, and was reached by a 
ladder (thus making more difficult the 
entrance of an enemy), while the ground 
floor was used for stabling the cattle, which 
were killed for food during a siege. In the 
valleys these towers were built so that a 
beacon lit upon one would be visible to the 
next one in the chain, and so warnings of an 
approaching enemy could be sent swiftly 


THE SCOTTISH BORDERLANDS 


across the country-side. There was often 
strife between the Border families, but their 
differences were forgotten when their 
enemies from England had to be faced. Both 
in the frontier feuds and in the wars between 
the two nations, the Borderlands suffered 
deeply at the hands of invading armies. 
But in the centuries that have followed the 
cementing of friendship between the Scots 
and the English, the manifold blessings of 
peace have lain upon these hills and dales. 

Two of the greatest glories of the Border- 
lands have been their abbeys and _ their 
ballads. Those great monasteries at Kelso, 
Dryburgh, Melrose and Jedburgh were 
established by King David I of Scotland, in 


The River Tweed and the Eildon Hills, viewed from Bemersyde, near Melrose. Held by the Haig family for seven cen- 
turies, Bemersyde estate was purchased by public subscription in 1921 and presented to Field-Marshal Earl Haig, a 
scion of the family. When he died in 1928 he was buried there. There is a legend that the three summits of the Eildon 
Hills owe their existence to the magic of the Wizard of the North, one Michael Scott, by whom the original hill is said 
to have been ‘‘cleft in three’’. The legend is told by Sir Walter Scott in his poem, ‘‘The Lay of the Last Minstrel’’. 
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The River Tweed, near Peebles. The name of this river is derived from the old British word, ‘‘Tuedd’’, which means “‘on 
the border of a country’. The Tweed has figured largely in the history of the Scottish Borderlands; its source is in 
Peebleshire, and it runs slowly and peacetully past the ruins of the famous abbeys of Melrose, Dryburgh and Kelso 
and out into the sea at Berwick-upon-Tweed. Berwick is one of the few walled towns in Britain, the ramparts having been 
built in the sixteenth-century days of Queen Elizabeth. The lower reaches of the Tweed are famous among anglers 


all over the world 


The head of St. Mary’s Loch, which lies in the famous Vale of Yarrow in Selkirkshire. This is the “Lone St Mary's 
silent Loch” of Sir Walter Scott's narrative poem, ‘Marmion’, and is also mentioned in Wordsworth’s ‘‘Yarrow Visited, 


September, 1814" 
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the twelfth century; and there the monks 
spent their days in prayer and toil, and 
taught husbandry in the lands around. 


During the mediaeval wars, the abbeys were 
destroyed by invaders; to-day their noble 
ruins stand brooding in peaceful beauty 
over that historic country-side. 

The Border ballads tell many a thrilling 
tale of both war and peace. Their ringing 
stanzas were sung and recited by minstrels 
in the castles of the Border chiefs, and were 
preserved by oral tradition until at last they 
were written down by poets and antiquaries. 
The greatest among these was Sir Walter 
Scott, whose home at Abbotsford beside the 
waters of Tweed is to-day a centre of eager 
interest to visitors. In poems and novels, he 
presented Scotland to a multitude of readers 


the Merse at the eastern end. 


THE SCOTTISH BORDERLANDS 


south of its frontier-line—and, indeed, far 
beyond its shores—and he depicted with 
affection and fidelity the spirit of the 
Border and the pecple who dwelt there. 

It has been said that the Border folk tend 
to be unresponsive among strangers; but 
behind their reserve there is usually a warm 
heart. Even though the Borderers are not 
generally demonstrative, on special occa- 
sions particularly on their traditional 
festivals—they can give full play to their 
emotions. Among themselves they combine 
hard-hitting in speech and the driving of 
hard bargains in trade with an amazing 
generosity in friendship. Above all, they are 
folk of abiding loyalty, both to their own 
kin and their own community—and to the 
great heritage of their own Borderlands. 


Harvesting in full swing near Dumfries. This part of the Scottish Borderlands lies to the north of the Solway Firth, at 
the west end of the border-line. Here there is a flat green strip of country which corresponds to the rich land called 
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EDITOR’S NOTE-BOOK 


Our CONTRIBUTORS 

Douglas Leechman is in charge of the 
Archaeological Section of the National Mu- 
seum of Canada. Born in London, England, 
he went to British Columbia in 1908, and, 
after three vears’ service in the war of 1914- 
18, took courses in anthropology at the Uni- 
versity of Washington. After joining the 
staff of the National Museum in 1924, Dr. 
Leechman specialized in Eskimo archaeology 
and spent three summers working in the 
Eastern Arctic. He has recently returned 
Yukon, 


found a series of early prehistoric remains 


from the Southwestern where he 


several feet below the present surface. 
* * 

E. O. Hoppé was the recipient of a cosmo- 
politan education which provided an excel- 
lent background for his highly successful 
career as writer and illustrator. An early en- 
thusiasm for photography led to experiments 
with the crude apparatus of that time which 
resulted in his originating the modern photog- 
raphic portrait, using light and shade in a 
way then considered revolutionary, and pay- 
ing to the psychology of the subject an 
attention hitherto non-existent. Mr. Hoppé 
has, however, found time to leave his studio 
and quarter the globe, and his many travel 
books, beautifully illustrated by his camera, 
cover much of the known—and unknown 
world. 

* * * 

Ewen K. Patterson was born and educated 
in “Sunny Queensland”, Australia, and early 
embarked on a career of journalism and 
authorship. While travelling extensively 
throughout Australia’s 3,000,000-odd square 
miles in order to study life, conditions and 
industry in all parts of the country, he occu- 
pied himself en route at various times with 
such types of work as farming, fruit and 
sugar growing, surveying and fishing. Mr. 
Patterson is, consequently, familiar with 
virtually every section of Australia, and his 
writings on conditions there are widely 
known, innumerable articles concerning va- 
rious aspects of this subject having appeared 
in the newspapers and periodicals of Great 
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Britain, the United States, Canada, Afriea, 


India and New Zealand. 
* * * 


Cartier 
at Montreal” represents the fifth in a series 
of such accounts dealing with famous explor- 


Lawrence J. Burpee, LL.D. (whose 


ers of Canada), has written a score or more 
books on Canadian history, geography and 
biography, in addition to contributing to 
many encyclopaedias and magazines —includ- 
ing the Canadian Geographical Journal, of 
which he was Editor from 1930 to 1936. His 
latest book, The Discovery of Canada, has 
just recently been printed by the Maemillan 
Co. of Canada. A Director of The Canadian 
Geographical Society since its inception, and 
a Fellow of several learned Societies at home 
and abroad, Dr. Burpee, whose reputation 
as an historian is international, is a gold 
medallist of the French Academy and of the 
Royal Society of Canada. For the past 32 
vears he has been Secretary for Canada of 
the International Joint Commission. 
* * 

J. Lewis Robinson will also be well-known 
to readers of the Journal (See September 
1943, August and September 1944, and Feb- 
ruary, March, July, August and November 
of 1945). Having obtained his B.A. at the 
University of Western Ontario in Honour 
History, and his M.A. at Syracuse Univer- 
sity (Department of Geography), where he 
taught freshman classes for two vears, Mr. 
Robinson then continued with further gradu- 
ate work in geography at Clark University, 
where he lectured in cartography and meteor- 
ology while working for his doctorate. He 
was recalled by the Canadian Government 
in 1943 to take over geographical work for 
the Bureau of Northwest Territories and 
Yukon Affairs, Department of Mines and 
Resources, Ottawa, in with 
which he has spent three summers doing 


licld work in the Canadian Arctic. 
* * * 


connection 


M. Josephine Robinson (born in Frederic- 
ton, New Brunswick) took her B.A. at the 
University of New Brunswick with honours in 
History and Political Science, and received 
her M.A. from Clark University in Inter- 
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national Affairs (history, geography and 
economies). Mrs. Robinson 
joined the Department of External Affairs 
in Ottawa, but was later released to become 
Research Assistant to her husband, J. Lewis 
Robinson, at the Bureau of Northwest 
Territories and Yukon Affairs. 


subsequently 


* * 


Augustus Muir Carluke, 
Ontario, but his family returned to Scotland 
while he was still young, taking him with 
education in 


was born in 


them, and he received his 
Edinburgh at George Heriot’s School and 
at the University. He enlisted in the Royal 
Scots in 1914 and served throughout the war 

in the King’s Own Scottish Borderers and 

on the Staff. Recently he worked for a time 

on Admiral Staff at News 
Censorship Headquarters, but most of his 
World War II of British 
overseas information duties. Between wars 
Mr. Muir was an editor in London for a 
period, in addition to which he did a great 
deal of writing. Author of a number of novels, 
he has also written books of travel, and a 
children’s book. Having just completed an 
official 
effort and her plans for the vears ahead, he 
is now hoping to produce further topogra- 
phical works and a long novel of Scottish 


Thomson's 


work consisted 


volume recording Scotland’s war 


life with a religious theme. 
* * 
ERRATA 
“Canadian Pulp and Paper Industry,” by F.T.Webb, 
December 1945 issue of the Journal: 


Page 285, column 1, 2nd line from bottom —for “S34 
million” read “$65 million”. 
Page 288, column 2, 8th line from bottom—for “In 


1939 it consumed 2,194,000 tons of newsprint, of which 
Canada supplied 63 per cent.” read “In 1939 it con- 
sumed 3,500,000 tons of newsprint, of which Canada 
supplied 2,194,000 tons.” 

age 299, column 2, line 10 
read “pulpwood costs play.” 


for “pulpwood plays” 


* * * 
AMONGST THE NEW BOOKS 


Canada: New World Power 

by Loutsa W. Peat 

McLeod, Ltd., Toronto, $3.50) 

It is aALWays pleasant to be liked and praised by 
one’s neighbours, and in this hook Mrs. Peat appears to 


(George J. 
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CANADA'S 
STANDARD PIPE TOBACCO 


express a very real liking for our country and its ways 
and people. The slip-cover tells us that her husband 
is a Canadian, which may or may not explain the way 
in which she views our Canadian scene. The book is 
the result of a tour during which she interviewed 
officials and leaders in every walk of life, and also an 
infinity of others who were neither officials nor leaders 
but who, no doubt, had much to do with rounding 
out her impressions of Canada. One may also infer 
that she was an ardent collector of official publications 
on this subject or that—and such pamphlets do not, 
as a rule, take an unduly pessimistic attitude regarding 
our affairs. At any rate, Mrs. Peat has nothing but 
praise for our institutions, our war effort, and every 
phase of our national life. Our troubles, political, racial, 
and religious, are all either about to be solved, or are 
easily soluble, as indeed they may be, and, in her | 
estimation, there is no shadow of a cloud to darken | 
our path to a brilliant future. 

To be quite candid, Mrs. Peat is none too careful in | 
verifying her facts, and there is evidence of careless | 
compilation and editing. It is hardly a book that one 
could recommend as a serious and authentic study of 
this country, but it may reach a wider field of readers 
and be of greater value to our repute than a merely | 
objective work; we can only hope that some day we 
may be as Mrs. Peat now sees us. 


P.E.P. 
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You want to escape chills 
of ice and snow? Then come 
to Evergreen Victoria and 
bask in Canada’s warmest win. 
ter playground. Refreshed by 

/ sea breezes, surrounded by 

picturesque gardens . . . the 

Empress Hotel offers golf, ten. 

TE nis, fishing . . and swimming 

aq in the Crystal Garden Pool. 

7 Delightful accommodation and 

excellent meals. Write Hotel 


reservations. 


EMPRESS 


: VICTORIA, B.C. 


If you're in a holiday mood— 
come to the Chateau Frontenac! 
Explore the charms of Old 
Quebec mantled in winter 
‘white’ — join the skiers on 
nearby hills! Fritz Loosli is here 
teaching the Parallel Tech- 
nique .. . the Ski-Hawk Club 
welcomes beginner and expert! 
Enjoy the cosy log fires . . . the 
satisfying meals—the excellent 
service and accommodation. 
Write Hotel Manager for book- 
let and reservations. 


IN FRIENDLY OLD QUEBEC 4 
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I nis year the world pays tribute to the life 
of George Westinghouse, born in 1846 
one hundred years ago. 


Few men have made so many significant con- 
tributions to our modern way of life . . . few 
have possessed a warmer devotion to the 
welfare of their fellow men. 


His invention of the air brake, in his early 
twenties, was the beginning of a long list of 
important achievements. 


His development of alternating current in 
1885 was the very foundation of our present 
electrical system. 


George Westinghouse was a great inventor, 
(He received patents on 361 of his inventions) 
but his success was due to more than his in- 
ventive genius. Rather was it due to his 
ability to inspire the men who worked with 
him. He invented and caused other men to 
invent. He founded this company and built 
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CANADIAN WESTINGHOUSE COMPANY 


factories in many other countries. He organ- 
ized, stimulated and guided the activities of 
thousands of men. 


George Westinghouse introduced the Saturday 
half holiday for industrial workers on_ this 
continent. 


He inaugurated a system of benefits, pensions 
and employee welfare which was considered 
revolutionary in his time, but is still in 
practice today. 


His air-brakes are in use on railroads every- 


where his alternating current provides 
power in every country where electricity is 
used and year by year, new achievements 


in electric and electronic development stem 

forth from the organization which he founded 

and which proudly bears his name. 

Above all, George Westinghouse was a pioneer 
and his pioneering spirit still marches 

forward. 


Westinghouse 


HAMILTON, CANADA 
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A rotary 
drill bit 


Well 
Works 


This is a picture of a typical Canadian oil 
well. It might be in Alberta’s famous 
Turner Valley, where the average well is 
about 8,000 feet deep. In other fields, wells 
today are drilled down more than two 
miles! When the drill strikes into an oil- 
bearing formation, the underground pres- 
sure of wiles: of cubic feet of gas drives 
the oil up the drilled hole to the surface. 


Two ways of drilling 


There are two methods of drilling in use 
today. One of them, the cable-tool 
method, is a modification of the system 
used by the Chinese in drilling for salt 
2,000 years ago. The drill “bit’’ is like a 
cold chisel and pounds its way through 
the rock. 

The rotary drill, illustrated at the left, was 
perfected in fairly recent times and acts 
much like a mechanic's drill. Because it 
gives high speed cutting through the rock 
formations, it has largely replaced the 
cable tool drill in most Canadian oil fields. 


The first steps 


Before the drill can go into operation, a 
“cellar” about 20 feet deep and 10 feet 
square is dug. Then a derrick of wood or 
steel is erected. A large derrick -would 
be about 140 feet high, with a 30-foot 
base. It may carry as much as 1,000,000 
unds of drilling equipment, as shown 
in the little sketch alongside. 
The drilling tools are inserted in a “string” 
about 50 feet long. As the drill goes 
down, the “string” is lengthened by addi- 
tion of extra drill pipe. Periodically, the 
“string” is removed and the sides of the 
well lined with a steel casing for support. 


The hazards of drilling 


Sometimes the drill tools break, far below 


This message is the fourth of a series; the next advertisement will tell “The Story of a Failure”. 


IMPERIAL LIMITED 


“Stands” of the surface, and several days, even weeks, 
drill pipe may be wasted in “fishing” for the lost 
stacked in tools. But the greatest hazard of all in 
the “rig’ drilling for oil is the risk of a “dry hole”. 
All the science of the  — has not 
yet perfected a way of making certain, 
efore drilling starts, that oil will be found. 
Many and many a well proves a complete 
4 


Geologist's core drill brings u> 
samples of rock strata from 
under the earth's surface 


Cross-section of earth st-uctures 
under a producing oil well 


failure—dealing a discouraging blow, not 
only to the drillers, but to the company 
and the investors who have invested many 
thousands of dollars in the work. 


Why the work must go on 


Yet all producing oil companies must face 
this risk and go on undiscouraged. For 
oil wells sooner or later are exhausted and 
the oil industry must find new sources 
continuously. Unless it did, shortages of 
gasoline, lubricants and other petroleum 
products would eventually stop our cars, 
trucks, airplanes—even our factories. 

In many parts of Canada, and in South 
America, Imperial Oil Limited, and its pro- 
ducing organizations have drilled more than 
8,000,000 feet in search of oil... holes 
totalling more than 1,515 miles of drilling! 
Many of the wells were failures, many miles 
were drilled in vain. Yet, thanks to “‘keep- 
ing everlastingly at it,” we are able to 
a large part of Canada’s needs for oil prod- 
ucts... and through the continuous explor- 
ation of Canada’s oil lands our 


scientists and engineers are Qe 


developing a valuable natural x 
resource that adds to the RE 
wealth of the nation, and the 
well-being of every Canadian. 
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